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Abstract	  	  This	   thesis	   examines	   the	  political	   economy	  of	   genetically	  modified	   (GM)	  crops.	   Its	  empirical	   focus	   is	   their	   impact	   on	   farmers	   in	   Australia.	   It	   also	   considers	   and	  compares	   the	   experiences	   of	   Canada	   and	   the	   United	   States	   where	   GM	   crops	   are	  more	  prevalent	  but	  which	  have	  comparable	  legal,	  political	  and	  agrarian	  economies	  to	  that	  in	  Australia.	  	  	  Investigating	  the	  question	  of	  whether	  farmers	  are	  being	  proletarianised	  due	  to	  the	  proliferation	   of	   GM	   crops,	   the	   thesis	   engages	   with	   the	   concept	   of	   enclosures	   and	  how	   enclosures	   are	   mobilised,	   through	   the	   prevailing	   corporate	   food	   regime,	   to	  respond	   to	   the	   various	   crises	   and	   contradictions	   of	   capitalism.	   GM	   crops	   are	  conceptualised	   here	   as	   a	   genetic	   enclosure	   that	   create	   market	   imperatives	   for	  farmers	  to	  buy	  seeds,	  establishing	  new	  sources	  of	  capital,	  while	  also	  being	  posited	  as	  a	   response	   to	   various	   social	   and	   ecological	   crises	   facing	   contemporary,	  industrialised	  agriculture.	  	  	  The	  thesis	  finds	  that	  a	  confluence	  of	  legal,	  economic,	  technological	  and	  public	  policy	  developments	   contribute	   to	   the	   concentration	   of	   economic	   and	   political	   power	   in	  agriculture.	  This	  has	  tangible	  impacts	  on	  the	  lives	  of	  farmers	  creating	  a	  tendency	  for	  them	   to	   become	   propertied	   workers	   or	   contractors	   for	   major	   seed	   companies.	  Farmers’	   labour	  and	  the	  natural	  world	  are	  simultaneously	  subsumed	  by	  circuits	  of	  capital	   accumulation	   in	   this	   process,	   which	   forges	   an	   increasingly	   industrialised	  future	  for	  agriculture.	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Chapter	  1	  Introduction	  
Thesis	  problematic	  and	  chapter	  summaries	  	  
The	  impetus	  for	  undertaking	  this	  thesis	  arose	  from	  a	  2011	  conversation	  about	  GM	  crops	   with	   a	   farmer	   in	   Western	   Australia	   who	   said:	   “we	   are	   all	   contractors	   for	  Monsanto	   now”.	   This	   statement	   raises	   some	   interesting	   practical	   and	   theoretical	  questions	   about	   changes	   in	   the	   global	   agrifood	   system	   and	   the	   impacts	   these	  changes	  have	  on	  farmers.	  	  	  Around	  one	  hundred	  and	  fifty	  crops	  provide	  for	  most	  of	  our	  global	  food	  needs	  and	  just	  twelve	  crops	  account	  for	  eighty	  per	  cent	  of	  our	  diet	  (Footer,	  2006).	  Meanwhile,	  there	  is	  evidence	  of	  a	  global	  trend	  towards	  the	  increasing	  scope	  and	  reach	  of	  plant-­‐related	   intellectual	   property	   laws	   and	   the	   consolidation	   of	   intellectual	   property	  rights	  amongst	  a	  handful	  of	  seed	  /	  agri-­‐chemical	  companies.	  Four	  companies	  control	  the	  vast	  majority	  of	  the	  global	  seed	  trade	  (see,	  for	  example,	  Howard,	  2009)	  and	  it	  is	  estimated	   that	   one	   company,	   Monsanto,	   owns	   patents	   to	   ninety	   per	   cent	   of	   the	  world’s	   GM	   crops	   (Hunt,	   2009).	   Under	   these	   circumstances,	   a	   small	   number	   of	  companies	  exert	  considerable	  control	  over	  basic	  agricultural	  inputs	  and,	  potentially,	  the	   global	   food	   supply.	   This	   thesis	   will	   explore	   the	   drivers	   and	   impacts	   of	   these	  developments,	   focusing	   in	   particular	   on	   the	   role	   of	   GM	   crops	   as	   a	   vehicle	   for	  increasing	  corporate	  power	  and	  entrenching	  capitalist	  social	  relations.	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  Inspired	   by	   the	   implication	   that	   farmers	   are	   being	   proletarianised	   through	   the	  proliferation	  of	  GM	  crops,	  this	  thesis	  begins	  with	  a	  consideration	  of	  the	  early	  stages	  of	   proletarianisation.	   As	  Marx	   and	   others	   have	   said,	   people	  were	   first	   driven	   into	  wage	   labour	   relationships,	   on	   a	   broad	   scale,	   through	   the	   English	   Enclosure	  Movement	   several	   centuries	   ago	   (see,	   for	   example,	   Meiksins-­‐Wood,	   1999).	   The	  mechanism	  of	  enclosure	  performs	  a	  number	  of	  crucial	  functions	  within	  the	  capitalist	  mode	   of	   production.	   From	   the	   beginning,	   enclosure	   established	   the	   basis	   of	   this	  mode	  of	  production,	  that	  is,	  private	  property	  in	  the	  means	  of	  production.	  By	  creating	  private	   property	   rights	   in	   land,	   peasants	   who	   had	   previously	   relied	   upon	  subsistence	   production	   from	   that	   land	   were	   required	   to	   sell	   their	   labour-­‐power,	  becoming	   members	   of	   the	   working	   class.	   Enclosure	   facilitated	   the	   alienation	   of	  peasants	  from	  their	   land,	  and	  set	  the	  foundations	  for	  deeper	  levels	  of	  alienation	  of	  workers	  from	  each	  other	  and	  from	  the	  natural	  world	  (Novack,	  2002).	  	  	  In	   addition	   to	   this	   foundational	   role	   of	   establishing	   the	   conditions	   for	   capitalist	  social	   relations	   to	   develop,	   enclosures	   perform	   an	   important	   on-­‐going	   function	   in	  addressing	   the	  many	   contradictions	   thrown	  up	   by	   capitalism’s	   growth	   imperative	  and	   structural	   inequalities.	   Contemporary	   enclosures	   feed	   capitalism’s	   constant	  demands	  for	  growth	  by	  incorporating	  new	  resources	  and	  generating	  new	  markets.	  There	  is	  a	  substantial	  literature	  that	  examines	  this	  function	  of	  enclosure	  and	  the	  on-­‐going	   relevance	   of	   the	   enclosure	   concept	   for	   understanding	   contemporary	  capitalism,	  with	  which	  this	  thesis	  engages	  in	  chapter	  two	  (see	  for	  example,	  Harvey,	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2003;	   de	   Angelis,	   2001;	   Bonefeld,	   2001).	   One	   development	   in	   this	   literature	   on	  contemporary	   enclosures	   which	   is	   of	   particular	   importance	   with	   respect	   to	   GM	  crops	   is	   that	   of	   “conservation	   enclosures”	   or	   “green	   grabs”.	   These	   are	   forms	   of	  “enclosure	   that	   operate	   under	   the	   guise	   of	   addressing	   the	   global	   environmental	  crisis”	  (Corson	  and	  MacDonald,	  2012:263).	  	  	  GM	  crops	  are	  often	  posited	  as	  a	   response	   to	   the	  many	  social	   and	  ecological	   crises	  facing	   the	   agrifood	   system.	   From	   hunger	   and	  malnutrition,	   to	   water	   scarcity	   and	  climate	  change,	  it	  is	  argued	  that	  GM	  crops	  can	  provide	  an	  answer	  (see,	  for	  example,	  ACBA,	  undated).	   In	  this	  way,	  social	  and	  ecological	  pressures	  become	  a	   justification	  for	   the	   privatisation	   of	   plant	   genetic	   material,	   and	   for	   the	   privatisation	   of	   plant	  breeding,	   to	   incentivise	   the	   private	   sector	   to	   develop	   these	   solutions	   (see,	   for	  example,	   Srinivasan,	   2003;	   De	   Schutter,	   2009B).	   GM	   crops	   become	   a	   vehicle	   for	  contemporary	  enclosure	  –	  a	  genetic	  enclosure	   -­‐	   through	   this	  privatisation	  of	  plant	  genetic	  material	  via	  intellectual	  property	  laws	  (Peekhaus,	  2011).	  	  	  There	   is,	   however,	   no	   inevitability	   about	   the	   adoption	   of	   GM	   crops	   or	   genetic	  enclosures	   as	   a	   response	   to	   capitalist	   agriculture’s	   social	   and	   ecological	  contradictions.	   O’Connor	   (1998),	   who	   has	   written	   extensively	   about	   the	  contradictions	  of	  capital,	  argues	  that	  these	  contradictions	  have	  the	  capacity	  to	  bring	  about	  revolutionary	  social	  change.	  Despite	  this	  potential,	  agricultural	  research	  and	  development	  funding,	  as	  well	  as	  marketing	  and	  public	  relations	  activity,	  is	  directed	  towards	   the	   dissemination	   of	   GM	   crops	   as	   opposed	   to	   more	   transformative	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solutions.	  This	  thesis	  uses	  a	  synthesis	  of	  food	  regime	  theory	  and	  eco-­‐socialist	  theory	  to	   explore	   the	   power	   relations	   at	   play	   in	   determining	   the	   future	   direction	   of	   the	  agricultural	  sector.	  	  	  Genetic	  enclosures	  are	  facilitated	  by	  intellectual	  property	  law,	  privatisation	  of	  plant	  breeding,	   the	   expansion	   of	   private	   governance	   and	   the	   deregulation	   of	   state	  enterprises	   and	   farmers’	   cooperatives.	   These	   are	   all	   features	   of	   the	   prevailing	  corporate	   food	   regime,	   which	   is	   detailed	   in	   chapter	   three.	   Food	   regime	   theory	   is	  used	  in	  this	  thesis	  to	  explain	  why	  crises	  in	  agriculture	  are	  being	  addressed	  primarily	  through	   genetic	   enclosures	   rather	   than	   by,	   for	   example,	   the	   development	   of	  agroecological	  innovations.	  	  	  Food	  regime	  theory	  considers	  the	  various	  legal,	  political	  and	  economic	  institutions	  that	  frame	  the	  operations	  of	  the	  global	  food	  and	  agriculture	  systems	  (Campbell	  and	  Dixon,	  2009).	  There	  is	  some	  debate	  about	  the	  nature	  of	  the	  current	  food	  regime,	  and	  these	   debates	   are	   acknowledged	   and	   discussed	   in	   chapter	   three,	   but	   this	   thesis	  shares	   the	  view	  of	  McMichael	   (2005)	  and	  others	   (see,	   for	   example,	  Pechlaner	  and	  Otero,	  2008;	  Van	  der	  Ploeg,	  2008)	  that	  it	  is	  dominated	  by	  corporate	  interests,	  albeit	  with	  some	  evidence	  of	  opposition	  from	  social	  movements,	  within	  a	  neoliberal	  policy	  environment	   in	  which	   people’s	   lives	   are	   increasingly	   “dominated	   by	   an	   economic	  logic”	   (Castree,	   2008:143).	  Genetic	   enclosures	   are	   facilitated	  not	   only	   through	   the	  enactment	   of	   intellectual	   property	   law	  but	   also	   through	   the	   reliance	  upon	  private	  funding	   for	   plant	   breeding;	   the	   strong	   support	   of	   certain	   nation-­‐states	   for	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intellectual	   property	   protection	   through	   trade	   agreements;	   privatisation	   of	   para-­‐statal	   organisations	   and	   farmers’	   collectives,	   and	   other	   features	   of	   the	   corporate	  food	  regime	  which	  favour	  the	  interests	  of	  capital.	  These	  features	  of	  the	  food	  regime	  facilitate	  genetic	  enclosures	  and	  lock-­‐in	  GM	  crops	  and	  other	  technocratic	  responses	  to	   the	   ecological	   crises	   of	   industrialised	   agriculture,	   rather	   than	   providing	   agro-­‐ecological	  responses.	  	  	  The	   capitalist	   mode	   of	   production	   is	   not	   an	   “automatic	   mechanism”	   (Kovel,	  2002:51).	  Rather	  it	  is	  the	  result	  of	  a	  combination	  of	  various	  political	  and	  economic	  interests	   battling	   for	   control.	   Smith’s	   (1984)	   “production	   of	   nature”	   argument	   is	  employed	   in	   this	   thesis	   to	   illustrate	   that	  human	  society	  and	   the	  biophysical	  world	  cannot	   be	   separated.	   According	   to	   this	   view,	   human	   society	   has	   always	   produced	  and	   reproduced	   its	   surrounding	  natural	   environment,	   creating	  what	   Swyngedouw	  refers	   to	   as	   the	   “socio-­‐nature”	   (2004).	   This	   means	   that	   it	   is	   not	   a	   question	   of	  whether	  human	  society	  incorporates	  the	  natural	  world	  into	  its	  activity,	  but	  how	  this	  incorporation	  takes	  place	  and	  what	  form	  it	  takes.	  Castree	  points	  out	  that	  nature	  is	  “defined,	  delimited,	  and	  even	  physically	  reconstituted	  by	  different	  societies,	  often	  in	  order	  to	  serve	  specific,	  and	  usually	  dominant,	  social	   interests”	  (2001:3).	  Given	  this	  understanding	  of	  the	  relationship	  between	  society,	  capital	  and	  nature,	  the	  frame	  of	  the	  corporate	  food	  regime	  explains	  what	  drives	  genetic	  enclosures	  as	  a	  response	  to	  agriculture’s	  contradictions.	  It	  is	  in	  the	  context	  of	  this	  food	  regime	  that	  the	  various	  social	  and	  ecological	  crises	  of	  capitalism	  are	  met	  with	  technological	  responses	   like	  GM	  crops	  rather	  than	  with	  more	  transformative	  approaches.	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  This	  examination	  of	  the	  relationship	  between	  society	  and	  nature	  re-­‐introduces	  the	  question	   of	   labour	   and	   in	   particular,	   the	   subordination	   of	   labour	   to	   capital.	   Boyd,	  Prudham	   and	   Schurman	   (2001)	   rely	   on	   Smith’s	   production	   of	   nature	   concept	   to	  extend	   Marx’s	   work	   on	   labour	   subsumption	   into	   an	   analysis	   of	   capitalism’s	  relationship	   to	   nature.	   This	   thesis	   argues	   that	   genetic	   enclosures	   and	   GM	   crops	  create	  a	   link	  between	  the	  subsumption	  of	  nature	  and	  the	  subsumption	  of	   farmers’	  labour.	   As	   GM	   crops	   proliferate,	   they	   enable	   capital	   to	   circulate	  more	   intensively	  through	   social,	   political,	   legal	   and	   biological	   processes,	   causing	   both	   nature	   and	  farmers’	   labour	   to	   become	   more	   fully	   integrated	   into	   the	   circuit	   of	   capital	  accumulation.	  	  	  Chapters	  two	  and	  three	  set	  a	  theoretical	  foundation	  for	  the	  thesis	  as	  detailed	  above.	  	  Having	   set	   this	   theoretical	   foundation,	   the	   instruments	   and	   institutions	   that	  facilitate	  the	  practical	  operation	  of	  genetic	  enclosures	  in	  agriculture	  are	  detailed	  in	  chapter	   four.	   Beginning	   with	   a	   brief	   history	   of	   the	   politics	   surrounding	   the	  development	   of	   plant-­‐related	   intellectual	   property	   law	   internationally,	   and	  with	   a	  particular	  concentration	  on	  Australia	  and	  the	  United	  States,	  this	  chapter	  sets	  out	  the	  mutually	   reinforcing	   relationship	   between	   intellectual	   property	   law	   and	   plant	  breeding	   technology.	  Details	  of	  plant-­‐related	   intellectual	  property	   law	  also	  explain	  why	  GM	  crops	  are	  more	  susceptible	  to	  genetic	  enclosure	  than	  plants	  bred	  by	  other	  means.	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This	   analysis	   of	   the	   legal	   and	   political	   dimensions	   of	   global	   genetic	   enclosures	  provides	   a	   background	   for	   a	   discussion	   of	   the	   institutionalisation	   of	   GM	   crops	  through	  privatisation	  of	  plant	  breeding	  and	   the	   exercise	  of	  political	  power.	  At	   the	  end	  of	  chapter	  four,	  a	  brief	  overview	  of	  the	  status	  of	  GM	  crops	  illustrates	  how	  these	  genetic	   enclosures	   are	   operating	   in	   practice.	   This	   includes	   details	   of	   the	   global	  adoption	  of	  GM	  crops,	  some	  detail	  about	  which	  varieties	  are	  grown	  in	  the	  relevant	  countries	  for	  this	  thesis,	  and	  the	  GM	  traits	  they	  carry.	  This	  prepares	  the	  ground	  for	  an	  analysis	  in	  chapter	  five	  of	  the	  impacts	  of	  GM	  crop	  proliferation	  for	  farmers.	  	  	  Chapter	   five	   investigates	   the	   contemporary	   relevance	   of	   the	   agrarian	   question	   in	  order	  to	  begin	  to	  evaluate	  the	  impact	  of	  genetic	  enclosures	  on	  the	  working	  lives	  of	  farmers.	   This	   involves	   a	   review	   of	   current	   debates	   and	   interpretations	   of	   the	  agrarian	   question	   and	   the	   nature	   of	   the	   peasantry	   in	   the	   contemporary	   economy	  and	  how	  these	  concepts	  might	  usefully	  be	  applied.	  Bernstein’s	  (2006,	  2010)	  work	  is	  particularly	   helpful	   here	   in	   reviewing	   the	   history	   of	   the	   arguments	   by	   Kautsky,	  Lenin	  and	  Marx,	  while	  Van	  Der	  Ploeg	  (2008)	  presents	  a	  new	  way	  of	  approaching	  the	  question	  of	  the	  modern	  peasantry.	  	  	  A	  brief	  statistical	  sketch	  of	  small-­‐holder	  farming	  in	  the	  United	  States,	  Australia	  and	  Canada	   provides	   an	   empirical	   basis	   for	   some	   arguments	   as	   to	   the	   impacts	   of	   GM	  crops	  on	  agricultural	  production	  relations.	  	  	  
14	  	  
The	   thesis	   draws	   a	  number	  of	   conclusions	   regarding	   the	   subsumption	  of	   farmers’	  labour	   through	   agricultural	   industrialisation	   and	   poses	   a	   series	   of	   questions	  requiring	  further	  empirical	  analysis	  to	  obtain	  a	  clearer	  picture	  of	  the	  practical	  and	  lived	  experiences	  of	  farmers	  confronted	  by	  genetic	  enclosures.	  	  	  
A	  comment	  on	  method	  	  This	  thesis	  adopts	  as	  its	  method	  a	  synthesis	  of	  Marxian	  class	  analysis,	   food	  regime	  theory	   and	   various	   eco-­‐socialist	   and	   critical	   geographical	   perspectives.	   Starting	  from	   the	   question	   of	   whether	   farmers	   are	   being	   proletarianised	   by	   genetic	  enclosures	   in	   the	   form	  of	   GM	   crops,	   the	   thesis	   begins	  with	   a	   critical	   geographical	  perspective	   on	   the	   mechanism	   of	   enclosure.	   Having	   explained	   the	   historical	   and	  contemporary	   functions	   of	   enclosures,	   the	   thesis	   introduces	   the	   concept	   of	   green	  grabs	  or	  conservation	  enclosures	  (Corson	  and	  MacDonald,	  2012)	  of	  which	  GM	  crops	  form	  a	  part.	  	  	  Food	   regime	   theory	   is	   used	   to	   give	   some	   context	   to	   the	   deployment	   of	   genetic	  enclosures	  as	  a	  conservation	  measure.	  This	  body	  of	  theory	  explains	  how	  social,	  legal	  and	   political	   structures	   are	   currently	   structured	   to	   support	   and	   facilitate	  accumulation	  in	  a	  manner	  which	  favours	  the	  interests	  of	  corporations.	  A	  discussion	  of	   various	   eco-­‐socialist	   theories,	   including	   the	   second	   contradiction	   of	   capitalism	  (O’Connor,	  1998),	  shows	  that	  the	  response	  to	  capital’s	  contradictions	  and	  tensions	  is	  a	  matter	  of	  political	  struggle.	  The	  outcome	  of	  these	  struggles	  in	  the	  context	  of	  the	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prevailing	  corporate	  food	  regime	  is	  an	  approach,	  which	  further	  subordinates	  nature	  and	  labour	  to	  the	  dictates	  of	  capital.	  	  	  Having	  established	  a	  theoretical	  framework	  for	  the	  analysis	  of	  genetic	  enclosures	  in	  the	  form	  of	  GM	  crops,	  the	  thesis	  undertakes	  a	  historical	  analysis	  of	  the	  development	  of	   plant	   breeding	   law	   and	   technology,	   and	   the	   institutionalisation	   of	   GM	   crops	  through	  privatised	  agricultural	  research	  and	  development	  programs.	  	  	  Finally,	  Marxian	  agrarian	  class	  analysis	  investigates	  the	  impact	  of	  genetic	  enclosures	  on	   farmers’	   lives	   and	   work.	   This	   thesis	   invokes	   the	   concept	   of	   class	   from	   the	  beginning	  by	  asking	  whether	  GM	  crops	  are	  causing	  farmers	  to	  become	  contractors	  for	   Monsanto,	   implying	   a	   shift	   in	   farmers’	   class	   location.	   In	   order	   to	   answer	   this	  question,	   it	   is	   necessary	   first	   to	   clarify	   the	   perspective	   from	   which	   this	   analysis	  proceeds.	   As	  Wright	   explains,	   the	   feature	   that	  most	   distinctively	   defines	  Marxian	  class	   theory	   is	   the	   concept	   of	   exploitation	   (2001).	   Exploitation	   here	   refers	   to	   the	  capacity	  of	  some	  to	  expropriate	  the	  surplus	  labour	  of	  others.	  This	  capacity	  derives	  from	   differing	   levels	   of	   rights	   and	   powers	   attributed	   to	   the	   respective	   class	  members.	  In	  particular,	  these	  powers	  and	  rights	  relate	  to	  the	  means	  of	  production,	  being	  the	  assets	  or	  resources	  that	  are	  used	  in	  the	  economic	  production	  process.	  	  	  According	   to	   the	   Marxian	   tradition,	   there	   are	   primarily	   two	   class	   locations,	  distinguished	   according	   to	   their	   control	   over	   the	   means	   of	   production.	   However,	  Wright	   (2001)	   uses	   the	   example	   of	   a	   factory	   worker	   who	   moonlights	   as	   a	   self-­‐
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employed	   carpenter	   to	   illustrate	   that	   class	   relations	   are	   often	   complex	   and	  contradictory.	   In	   this	   thesis,	   it	  will	   be	   argued	   that	   there	   is	   a	   good	   deal	   of	   fluidity	  between	   the	   class	   locations	   of	   farmers.	   This	   is	   largely	   determined	   by	   power	   over	  and	  /	  or	  rights	  to	  the	  means	  of	  production,	  such	  as	  seeds,	  which	  is	  impacted	  by	  the	  proliferation	  of	  GM	  crops	  and	  genetic	  enclosures.	  	  	  	  The	   thesis	   draws	   on	   analysis	   of	   legislation	   and	   case	   law,	   institutional	   and	   public	  policy	  developments,	  and	  statistics	  regarding	  the	  agricultural	  sector	  in	  Australia,	  as	  well	   as	   two	   other	   countries	   that	   are	   used	   as	   comparators:	   the	   United	   States	   and	  Canada.	   These	   two	   countries	   are	   chosen	   because	   they	   have	   experienced	   a	   higher	  level	  of	  GM	  crop	  proliferation	  than	  Australia,	  both	  being	  amongst	  the	  six	  countries	  that	   are	   responsible	   for	   ninety	   per	   cent	   of	   the	   world’s	   GM	   crops.	   Of	   those	   six	  countries	  (the	  others	  are	  Brazil,	  Argentina,	  China	  and	  India),	  the	  United	  States	  and	  Canada	  are	  the	  most	  suitable	  comparators	  with	  Australia,	  because	  they	  have	  similar	  invader	   /	   settler	   agrarian	  histories	   to	   that	   of	  Australia;	   all	   three	   are	   common	   law	  jurisdictions,	  and	  have	  a	  similar	  level	  of	  economic	  development.	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Chapter	  2:	  Enclosures	  –historical	  and	  contemporary	  	  
Introduction	  	  
This	   chapter	  will	   explain	   the	   nature	   of	   enclosure	   and	   the	   role	   it	   has	   played,	   both	  historically	  and	  in	  the	  contemporary	  context,	  in	  the	  establishment	  and	  maintenance	  of	  capitalist	  social	  relations.	  Reflecting	  one	  of	  the	  many	  contradictions	  of	  capitalism,	  enclosure	  involves	  the	  erection	  of	  boundaries	  and	  barriers	  in	  the	  form	  of	  property	  rights,	   in	   order	   to	   break	   down	   barriers	   to	   capital	   accumulation.	   It	   facilitates	   a	  change	   in	   value	   relations,	   enabling	   certain	   economic	   actors	   to	   extract	   value	   from	  others,	   as	   workers,	   as	   lessees,	   as	   debtors	   and	   as	   purchasers	   of	   commodities.	   An	  analysis	  of	  enclosure	  and	  how	  it	  impacts	  on	  property	  and	  value	  relations	  can	  assist	  in	   understanding	   how	   capital	   is	   reorganising	   and	   restructuring	   production	   and	  distribution	  in	  the	  agricultural	  sector,	  and	  the	  impacts	  of	  this	  for	  farmers.	  	  First,	   this	   chapter	   provides	   a	   brief	   history	   of	   the	   enclosure	   of	   common	   lands	   in	  England	   to	   explain	   how	   this	   process,	   being	   part	   of	   what	   Marx	   called	   primitive	  accumulation,	  created	  market	  imperatives.	  This	  then	  drove	  many	  peasants	  into	  the	  labour	  market	  as	  workers,	  and	  contributed	  to	  establishing	   the	  profit	  motive	  and	  a	  competitive	  economic	  culture,	  as	  drivers	  of	  the	  capitalist	  economy,	  which	  are	  also	  a	  source	  of	  contradictions	  and	  tensions.	  	  The	  next	  section	  engages	  with	  some	  of	  the	  literature	  regarding	  the	  on-­‐going	  nature	  of	   enclosure,	   primitive	   accumulation,	   and	   recent	   theorisation	   of	   “accumulation	   by	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dispossession”	   (Harvey,	   2003).	   This	   section	   considers	   the	   role	   of	   enclosure	   as	   a	  mechanism	  to	  maintain	  capitalist	  social	  relations,	  and	  introduces	  the	  concept	  of	  the	  green	  grab,	  which	  uses	  environmental	  protection	  as	  a	  justification	  for	  privatisation,	  or	  enclosure.	  	  	  	  The	   third	   section	  explains	   the	  drivers	   for	   contemporary	  enclosures	   in	   agriculture,	  and	   in	   particular	   for	   the	   privatisation	   of	   seeds	   and	   other	   plant	  material	   which	   is	  posited	   as	   a	   “genetic	   enclosure”,	   in	   line	   with	   arguments	   made	   by	   Kloppenburg	  (2004)	  and	  Peekhaus	  (2011).	  	  	  	  
Enclosure	  and	  the	  foundation	  of	  capitalist	  social	  relations	  
According	  to	  Boyle,	  enclosure	  is	  the	  “conversion	  into	  private	  property	  of	  something	  that	   had	   formerly	   been	   common	   property	   or,	   perhaps,	   had	   been	   outside	   of	   the	  property	   system	   altogether”	   (2003:2).	   Importantly	   in	   the	   history	   of	   capitalism’s	  development,	  it	  is	  also	  a	  separation	  of	  people	  from	  their	  means	  of	  subsistence	  that	  then	  creates	  an	  imperative	  for	  those	  people	  to	  enter	  the	  market	  in	  order	  to	  survive	  (Meiksins-­‐Wood,	  1999;	  di	  Muzio,	  2007;	  de	  Angelis,	  2001).	  Perhaps	  the	  best-­‐known	  and	  understood	  example	  is	  the	  Enclosure	  Movement	  in	  pre-­‐Industrial	  England	  from	  the	   thirteenth	   to	   nineteenth	   centuries,	   when	   common	   lands	   were	   fenced	   off	   and	  turned	   into	  private	  property.	  The	  Enclosure	  Movement,	   along	  with	  other	   forms	  of	  what	  Marx	   called	   “primitive	   accumulation”,	   laid	   the	   foundations	   for	   the	   capitalist	  mode	  of	  production:	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“The	  process,	  therefore,	  which	  creates	  the	  capital-­‐relation	  can	  be	  nothing	  other	  than	  the	  process	  which	  divorces	  the	  worker	  from	  the	  ownership	  of	  the	  conditions	  of	  his	  [sic]	  own	   labour;	   it	   is	  a	  process	  which	  operates	   two	  transformations,	  whereby	  the	  social	   means	   of	   subsistence	   and	   production	   are	   turned	   into	   capital,	   and	   the	  immediate	  producers	  are	  turned	  into	  wage-­‐labourers”	  (Marx,	  1976:874).	  	  	  According	  to	  de	  Angelis	  (2001:5)	  the	  crucial	  element	  of	  primitive	  accumulation	  for	  Marx	  was	   the	   separation	   of	   people	   from	   their	  means	   of	   production.	   This	   process	  demands	  the	  conversion	  of	  resources,	  the	  means	  of	  production,	  into	  capital;	  and	  the	  subordination	   of	   those	   resources	   to	   the	   circuit	   of	   capital	   accumulation.	   The	  foundation	   of	   capitalism,	   an	   economic	   system	   distinguished	   by	   market	   exchange	  and	   the	   private	   production	   of	   commodities	   (Ingham,	   2008),	  meant	   a	   fundamental	  transformation	   of	   property	   and	   class	   relations.	   Far	   from	   being	   a	   “natural”	  development,	   this	   transition	   broke	   down	   long-­‐existing	   bonds	   between	   people,	   as	  well	  as	  between	  people	  and	  the	  biophysical	  world	  (Meiksins-­‐Wood,	  1999;	  Patriquin,	  2004).	   The	   Enclosure	   Movement	   played	   an	   important	   role	   in	   the	   primitive	  accumulation	   process,	   forcing	   shifts	   in	   the	   way	   people	   lived,	   produced	   and	  reproduced.	  Private	  property	  in	  the	  means	  of	  production	  has	  been	  described	  as	  “the	  historical	   groundwork	   for	   the	   alienation	   suffered	   by	   the	   working	   class”	   (Novack,	  2002:240).	  Prior	  to	  the	  Enclosure	  Movement,	  rural	  societies	  used	  various	  means	  of	  self-­‐regulating	  the	  use	  of	  resources,	  such	  as	  the	  German	  common	  mark	  and	  English	  stinting	  for	  pastures	  (Angus,	  2008).	  By	  shifting	  ownership	  and	  control	  of	  resources,	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enclosure	  created	  new	  social	  and	  power	  relations	  in	  which	  people	  were	  required	  to	  pay	  for	  resources	  that	  were	  previously	  available	  for	  free	  (Bollier,	  2007).	  	  The	  centrality	  of	  market	  relations	  so	  crucial	  to	  capitalism	  was	  established	  through	  the	   imposition	  of	  market	   imperatives.	  By	  privatising	   the	  means	  of	  production	  and	  depriving	  people	  of	  access	  to	  land	  and	  resources,	  the	  Enclosure	  Movement	  rendered	  entry	   into	   the	   labour	   market	   an	   imperative	   for	   many	   (Meiksins-­‐Wood,	   1999;	   di	  Muzio,	  2007;	  de	  Angelis,	  2001).	  The	  process	  of	  land	  privatisation	  began	  shortly	  after	  the	   Magna	   Carta	   and	   the	   Forest	   Charter	   of	   the	   early	   thirteenth	   century.	   Having	  gained	   some	  concessions	   from	   the	  king	   through	  an	  alliance	  with	  peasants,	   barons	  and	  other	  wealthier	  commoners	  began	  excluding	  peasants	  from	  the	  lands	  they	  had	  secured.	   This	   led	   to	   considerable	   unrest	   and	   resistance,	   exemplified	   by	   the	   1381	  Peasant’s	  Revolt,	  the	  1549	  Ket’s	  Rebellion	  and	  the	  1607	  Midland	  Rising	  (Maddison,	  2010).	   In	  1560,	  roughly	   twelve	  per	  cent	  of	  English	  peasants	  had	  no	  access	   to	   land	  and,	  so,	  were	  required	  to	  sell	  their	   labour	  power	  in	  order	  to	  obtain	  their	  means	  of	  subsistence.	  By	  1630,	  this	  number	  had	  increased	  to	  forty	  or	  fifty	  per	  cent	  (Patriquin,	  2004).	  At	  the	  beginning	  of	  the	  eighteenth	  century,	  around	  fifty	  per	  cent	  of	  England’s	  area	  was	   still	  made	   up	   of	   some	   kind	   of	   common	   land.	   Just	   one	   hundred	   and	   fifty	  years	   later,	  most	   agricultural	   land	   in	   England	  was	   privately	   owned.	   This	  was	   the	  most	   aggressive	  period	  of	   the	  Enclosure	  Movement,	  with	   strong	   support	   from	   the	  legislature.	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Up	  to	  around	  1720,	  enclosure	  was	  achieved	  in	  a	  private,	  piecemeal	  fashion,	  through	  formal	  and	  informal	  agreements,	  by	  one	  party	  buying	  or	  renting	  all	  the	  land,	  or	  by	  putting	  in	  fences,	  hedges	  and	  ditches	  (Clark	  and	  Clark,	  2001;	  Maddison,	  2010).	  After	  1720,	   the	   state	   stepped	   in	   to	   play	   a	   much	   more	   activist	   role,	   with	   parliament	  legislating	   changes	   to	   property	   rights.	   Parliamentary	   enclosure	   became	   the	  dominant,	  although	  not	  the	  only,	  method	  from	  1720	  to	  1850	  (Chapman,	  1999)	  and	  was	   particularly	   dismissive	   of	   common	   and	   customary	   rights	   (Humphries,	   1990).	  During	  this	  period,	  a	  further	  twenty-­‐two	  per	  cent	  of	  agricultural	  land	  was	  converted	  into	  private	  ownership	  by	  parliament.	  By	   the	   late	  1700s,	   the	  enclosure	  movement	  spread	  to	  other	  parts	  of	  Europe	  (Clark,	  1998).	  It	  is	  worth	  noting	  here	  the	  active	  role	  played	  by	  the	  state,	  which	  is	  relevant	  to	  the	  analysis	  of	  contemporary	  enclosures	  in	  subsequent	  chapters	  of	  this	  thesis.	  Enclosure	  and	  primitive	  accumulation	  rely	  on	  the	  state	   for	   the	   execution	   of	   its	   extra-­‐economic,	   or	   political,	   power	   to	   establish	   and	  enforce	   property	   rights	   (de	   Angelis,	   2001).	   They	   require	   both	   a	   “quantitative”	  transfer	   of	   resources	   and	   a	   “qualitative”	   transformation	   of	   the	   relevant	   property	  rights	  (Adnan,	  2013:92).	  The	  state	  today	  continues	  to	  play	  a	  central	  role	  in	  not	  only	  establishing	  private	  property	   rights	   in	   law	  and	   institutions	   that	   can	   enforce	   those	  laws,	  but	  also	  in	  creating	  market	  imperatives	  by	  removing	  public	  provision	  of	  goods	  and	   services,	   and	   other	   economic	   and	   political	   infrastructure	   that	   supports	  privatisation.	  	  	  The	   Enclosure	  Movement	   displaced	   the	   complex	   system	   of	   commons	   and	   shared-­‐use	   rights	   for	   land	   and	   resources	   that	   characterised	   village	   economies	   in	   pre-­‐
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industrial	  England	  (Patriquin,	  2004;	  Shaw-­‐Taylor,	  2001).	  The	  commons	  is	  a	  widely	  misunderstood	  term,	  often	  assumed	  to	  mean	  land	  that	  is	  available	  to	  anyone.	  In	  fact,	  the	  ‘commons’	  that	  were	  enclosed	  included	  many	  different	  classifications	  and	  access	  rights.	   Clark	   and	   Clark	   define	   the	   “commons”	   as	   “any	   land	   subject	   to	   collective	  control	   for	  at	   least	  some	  part	  of	   the	  year”	  (2001:1009).	  This	   includes	  arable	   lands	  and	   pastures	   that	   were	   open	   for	   only	   part	   of	   the	   year	   (open	   fields);	   stinted	   or	  limited-­‐access	  pastures;	  and	  waste	  (Clark,	  1998).	  Waste	  was	  the	  only	  land	  that	  was	  truly	   open	   to	   all.	   Open	   fields	   and	   stinted	   pastures	   were	   available	   to	   those	   with	  customary	   or	   common	   rights,	   as	   adjudicated	   by	   the	   manorial	   courts	   and	   village	  juries.	  	  	  	  	  The	  history	  of	  the	  Enclosure	  Movement,	  its	  influence	  on	  the	  working	  class	  and	  role	  in	   proletarianisation	   is	   hotly	   contested	   (Maddison,	   2010).	   Many	   argue	   that	   wage	  labour	   existed	  prior	   to	   the	  Enclosure	  Movement,	   so	   there	   is	   no	   causal	   connection	  with	  proletarianisation.	  Others	  say	   that	  commons	  access	  rights	  were	  not	  provided	  by	  law,	  or	  that	  commoners’	  and	  squatters’	  rights	  were	  so	  paltry	  that	  their	  loss	  was	  insignificant.	   However,	   the	   impacts	   of	   enclosure	   and	   the	   process	   of	  proletarianisation	  can	  be	  surmised	   from	  an	  analysis	  of	   the	  complex	  nature	  of	   land	  and	  resource	  access	  rights	  in	  the	  pre-­‐industrial	  and	  pre-­‐capitalist	  village	  economies	  of	   England,	   and	   how	   these	   contributed	   to	   subsistence	   for	   working	   people	  (Humphries,	  1990).	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Though	  wage	   labour	  pre-­‐dated	  enclosure,	  people	  were	   less	   likely	   to	  be	  dependent	  on	  wages	   for	   subsistence	   than	   they	  were	   after	   the	  Enclosure	  Movement	   (Moselle,	  1995).	   This	   was	   particularly	   relevant	   to	   the	   role	   of	   women	   and	   children	   whose	  access	   to	   commons	  and	  waste	   lands	   for	  gleaning	   food	   scraps,	   animal	  pasture,	   and	  gathering	  free	  fuel	  such	  as	  wood,	  coal	  and	  turf,	  was	  often	  crucial	  to	  subsistence	  of	  a	  family	  unit.	   It	  was	  the	  gradual	   loss	  of	  access	   to	  non-­‐wage	  subsistence	  that	  created	  labour	  market	  dependence	  among	  working	  people	  (Humphries,	  1990).	  The	  value	  of	  the	  commons	  can	  be	   inferred	  to	  some	  extent	   from	  the	  opposition	  of	  cottagers	  and	  squatters	  to	  their	  loss	  during	  the	  Enclosure	  Movement	  (see,	  for	  example,	  Maddison,	  2010),	   and	   the	   high	   levels	   of	   migration	   to	   areas	   of	   extensive	   commons.	   Some	  landowners	   employing	   workers	   also	   found	   that	   access	   to	   the	   commons	   led	   to	  disobedience	   among	  workers,	   ostensibly	   because	  workers	  were	   not	   as	   dependent	  on	  employment	  and	  had	  other	  obligations	  to	  their	  own	  subsistence-­‐driven	  work	  at	  home	  (Humphries,	  1990;	  Moselle,	  1995).	  	  	  In	   conjunction	   with	   this	   privatisation	   and	   proletarianisation,	   the	   Enclosure	  Movement	   shifted	   economic	   risk	   from	   the	   collective	   to	   the	   individual	   or	   to	   family	  units.	  Complex	  pre-­‐capitalist	  social	  and	  property	  relations	  systems	  meant	  a	  degree	  of	  interdependence	  between	  members	  of	  a	  local	  economy	  (Angus,	  2008;	  Tan,	  2002).	  This	  was	  undermined	  by	   the	  privatisation	  of	   land,	   increasing	   competition	  and	   the	  drive	   to	   maximise	   profit.	   Under	   these	   changed	   circumstances,	   risks	   were	   borne	  disproportionately	   by	   those	   with	   less	   wealth	   and	   power.	   One	   oft-­‐cited	   result	   of	  enclosure	  that	  reveals	  the	  complexity	  of	  shared-­‐use	  rights	  and	  the	  shifting	  of	  risk,	  is	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the	  decrease	   in	   the	  number	  of	  working	   families	  keeping	  a	  cow	  after	   the	  Enclosure	  Movement.	  One	  cow	  provided	  milk	  and	  other	  goods,	  estimated	  to	  be	  worth	  around	  half	   the	   annual	   wage	   for	   a	   male	   worker	   at	   the	   time	   and	   thus	   represented	   an	  enormous	   loss,	  and	  a	  strong	   incentive	   to	  make	  more	  money	  on	   the	   labour	  market	  (Tan,	   2002).	   Though	  working	   families,	   or	   commoners,	  were	   often	   given	   access	   to	  sufficient	   lands	   on	  which	   to	   graze	   their	   cows	  post-­‐enclosure,	  many	   families	   could	  not	  cope	  with	  the	  additional	  costs	  and	  risks	  of	  bulling.	  After	  pasture,	  the	  second	  key	  input	  for	  keeping	  a	  dairy	  cow	  is	  the	  bull,	  required	  to	  ensure	  pregnancy	  and	  lactation.	  This	  poses	   three	  key	  problems.	  The	   first	   is	   the	   (high)	   risk	  of	  non-­‐conception.	  The	  second,	   the	   economies	   of	   scale	   required	   to	   render	   bulling	   feasible.	   The	   third,	   the	  hold-­‐up	  problem,	  meaning	  that	  because	  the	  cow-­‐owner	  is	  dependent	  on	  the	  (usually	  wealthier)	  bull-­‐owner,	  some	  system	  of	  joint	  ownership	  or	  control	  of	  the	  animals	  is	  required	  to	  avoid	  the	  bull-­‐owner	  taking	  advantage	  of	  the	  cow-­‐owner	  (Tan,	  2002).	  	  	  	  	  	  	  	  In	   pre-­‐Enclosure	   days,	   common	   pastures	   and	   the	   web	   of	   rights	   and	   obligations	  attaching	   to	   them,	   solved	   these	   three	   interrelated	  problems.	  Each	  village	   typically	  kept	  only	  one	  or	  a	  few	  bulls.	  Landowners	  were	  obliged	  by	  law	  to	  provide	  their	  bull,	  during	   the	   annual	   mating	   period,	   on	   common	   pastures	   and	   subject	   to	   a	   “stint”,	  which	   limited	   the	   cow-­‐to-­‐bull	   ratio	   (Humphries,	   1990).	   Various	   collective	  institutions	  such	  as	  village	  juries	  operated	  to	  enforce	  these	  rules	  and	  customs.	  The	  landowner/bull-­‐owner	   also	   had	   a	   strong	   incentive	   to	   provide	   the	   bull	   during	   the	  relevant	   period,	   to	   encourage	   some	  degree	   of	   self-­‐sufficiency	   and	   limit	   poverty	   in	  their	   village,	   or	   parish,	   thereby	   avoiding	   additional	   taxes	   (Tan,	   2002).	   Post-­‐
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Enclosure,	  working	  families	  keeping	  one	  cow	  were	  often	  awarded	  access	  to	  grazing	  lands,	   but	   were	   required	   to	   arrange	   bulling	   independently.	   This	   meant	   finding	   a	  suitable	  bull,	  hiring	   it	   for	  as	   long	  as	   they	  could	  afford,	   incurring	  costs	   for	  research	  about	   the	   bull’s	   quality,	   negotiation	   with	   more	   powerful	   bull-­‐owners	   and	  enforcement	   of	   contracts.	   Non-­‐conception	   risks	   and	   transaction	   costs	   became	  prohibitive	  for	  small-­‐scale	  producers	  and,	  for	  the	  majority	  of	  working	  families,	  cow-­‐keeping	  became	  untenable	  (Humphries,	  1990;	  Tan,	  2002).	  	  	  Tan	   explains	   the	   value	   of	   the	   complex,	   interdependent	   pre-­‐capitalist	   social	   and	  property	   relations:	   “By	   binding	   the	   interests	   of	   the	   powerful	   with	   those	   of	   small	  owners,	   the	   common-­‐field	   institutions	   were	   an	   uncanny	   way	   to	   ensure	   that	   the	  dairy	   economy	  was	  not	  only	   self-­‐sustaining	  but	   that	   it	   also	   yielded	   income	  at	   low	  variability”	  (2002:	  476).	  The	  elimination	  of	  these	  systems	  meant	  increased	  risks	  for	  poorer	  families	  and	  workers,	  and	  increased	  volatility	  in	  the	  distribution	  of	  economic	  output.	   This	   is	   an	   example	   of	  what	   Corson	   and	  MacDonald	   (2012)	   claim	   is	   a	   key	  element	  of	  the	  English	  Enclosure	  Movement,	  and	  of	  contemporary	  enclosures,	  being	  the	  demolition	  of	  institutions	  that	  protected	  people	  from	  the	  market.	  	  The	   Enclosure	   Movement	   illustrates	   various	   impacts	   of	   privatising	   the	   means	   of	  production.	   The	   collapse	   and	   conversion	   of	   a	   multitude	   of	   complex	   common	  property	  rights	  into	  private	  rights	  not	  only	  compelled	  people	  to	  sell	  their	  labour,	  but	  also	  broke	  down	  and	  reconfigured	  relations	  between	  people.	  Privatisation	  drove	  the	  process	   of	   alienation	   of	  working	   people,	   in	   all	   of	   the	   four	  ways	   that	  Marx	   (1988)	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identified.	  Workers	  were	   alienated	   from	   the	   product	   of	   their	   labour	   by	   having	   to	  exchange	   their	   labour	  power	   for	  wages.	  They	  were	   alienated	   from	   the	  process	  by	  having	  to	  accept	  direction	  from	  their	  employer	  as	  to	  how	  their	  labour	  would	  be	  used	  and	  in	  the	  division	  of	  their	  labour.	  The	  third	  form,	  alienation	  from	  the	  very	  essence	  of	  being	  human,	  derives	  from	  the	  previous	  two	  forms.	  Marx	  argues	  that	  humanity	  is	  differentiated	  from	  other	  animals	  by	  its	  capacity	  to	  conceive	  of	  and	  realise	  a	  project:	  “what	   distinguishes	   the	   worst	   architect	   from	   the	   best	   of	   bees	   is	   this,	   that	   the	  architect	   raises	   his	   structure	   in	   imagination	   before	   he	   erects	   it	   in	   reality”	  (1976:284).	  Alienation	   from	   the	  product	  and	  process	  of	  one’s	   labour	  prevents	   the	  full	  realisation	  of	  one’s	  human	  potential.	  Finally,	  the	  alienation	  of	  workers	  from	  each	  other	   is	   exemplified	   in	   competition	   for	  waged	  work,	   but	   also	   in	   examples	   such	   as	  Tan’s	   above	   regarding	   dairy	   cows.	   Formerly	   complex	   social	   relationships	   are	  replaced	  by	  market	   transactions,	   in	  which,	  more	  often	   than	  not,	   greater	   risks	   and	  costs	  are	  imposed	  upon	  those	  with	  less	  economic	  power.	  	  	  The	   history	   of	   enclosures,	   and	   their	   consequences,	   is	   not	   clear-­‐cut.	   As	   Harvey	  (2003)	   says,	   the	   enclosure	   of	   the	   commons	   meant	   much	   more	   than	   just	   the	  appropriation	   of	   land.	   Enclosure	  meant	   the	   commodification	   of	   labour	   power,	   the	  suppression	   of	   non-­‐capitalist	   means	   of	   production	   and	   consumption,	   and	   the	  redistribution	  of	  shared	  risks	  to	  individuals	  or	  family	  units	  (Harvey,	  2003;	  Levidow	  and	  Paul,	  2010).	  Some	  scholars	  posit	  the	  commons	  as	  an	  unambiguous	  good,	  though	  others	   recognise	   the	   frequent	   exclusion	   of	   the	   poor	   from	   accessing	   common	  resources,	   even	   before	   the	   Enclosure	   Movement	   (Maddison,	   2010).	   Empirical	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research	  has	   shown	   that	   common	  property	  arrangements	  do	  not	   always	   lead	   to	   a	  “tragedy”,	   as	   suggested	   by	   Hardin	   (1968),	   nor	   do	   they	   always	   ensure	   equitable	  access	   to	   resources	   (Young,	   2011).	   For	   present	   purposes,	   the	   most	   interesting	  consequences	   of	   the	   Enclosure	   Movement,	   and	   contemporary	   enclosures,	   is	   the	  extent	  to	  which	  they	  create	  market	  imperatives,	  drawing	  resources	  into	  the	  circuit	  of	  capital	  accumulation	  and	  driving	  the	  process	  of	  alienation.	  
The	  on-­‐going	  nature	  of	  enclosures	  and	  primitive	  accumulation	  	  
The	  processes	   of	   enclosure	   and	  primitive	   accumulation	  did	  not	   end	   in	  England	   in	  the	   nineteenth	   century.	   The	   circuit	   of	   capital	   accumulation	   relies	   on	   the	   constant	  extraction	  and	  re-­‐investment	  of	  surplus	  value	  and	  generates	  an	  insatiable	  appetite	  for	  growth.	  Many	  authors	  assert	  that	  the	  on-­‐going	  nature	  of	  the	  enclosure	  process	  is	  central	  to	  feeding	  the	  dynamic	  nature	  of	  capitalism,	  which	  demands	  the	  capture	  of	  ever-­‐more	  resources	  into	  the	  circuit	  of	  capital	  accumulation	  and	  the	  encroachment	  of	  market	  forces	  into	  different	  areas	  of	  our	  lives	  (de	  Angelis,	  2001;	  Bonefeld,	  2001;	  Peekhaus,	  2011).	  With	  the	  on-­‐going	  privatisation	  and	  commodification	  of	  resources,	  new	   markets	   are	   created	   and	   production	   relations	   are	   altered,	   in	   line	   with	   the	  interests	  of	  capital	  and	  capital	  accumulation	  (Le	  Baron,	  2010).	  	  	  In	  addition	  to	  supplying	  capital’s	  constant	  demands	  for	  new	  markets	  and	  resources,	  enclosures	  are	  often	  a	  response	  to	  the	  contradictions	  and	  tensions	  thrown	  up	  by	  the	  circuits	   of	   capital	   accumulation.	   The	   problems	   of	   over-­‐accumulation	   and	   under-­‐accumulation	  that	  are	  generated	  by	  these	  contradictions	  can	  be	  addressed	  through	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new	   enclosures	   which	   bring	   in	   new	   sources	   of	   capital,	   while	   also	   dismantling	  institutions	  that	  protect	  society	  from	  the	  market,	  and	  suppressing	  other	  rights	  and	  entitlements	   (Corson	   and	  MacDonald,	   2012).	   One	   particularly	   prominent	   example	  today	  is	  the	  emergence	  of	  conservation	  enclosures	  or	  green	  grabs,	  which	  constitute	  forms	   of	   “enclosure	   that	   operate	   under	   the	   guise	   of	   addressing	   the	   global	  environmental	   crisis”	   (Corson	   and	   MacDonald,	   2012:263).	   Examples	   include	   the	  creation	   of	   carbon	   markets,	   the	   capture	   of	   lands	   to	   produce	   biofuels,	   and	   the	  marketisation	  of	  limited	  resources	  such	  as	  fresh	  water.	  	  The	   continuing	   process	   of	   enclosure	   or	   primitive	   accumulation,	   which	   Harvey	  (2003)	   refers	   to	   as	   “accumulation	   by	   dispossession”,	   typically	   restructures	   class	  relations	  in	  the	  interests	  of	  capital,	  transferring	  power	  and	  property	  to	  the	  capitalist	  class	  (Peekhuas	  2011).	  Historically,	  these	  processes	  have	  been	  seen	  to	  facilitate	  the	  capture	   of	   spaces	   that	   are	   outside	   the	   capitalist	   economy	   (see,	   for	   example,	  Luxembourg,	   1951),	   expanding	   the	   physical	   reach	   of	   capitalist	   social	   relations.	  However,	  in	  line	  with	  the	  recent	  and	  compelling	  assertions	  that	  we	  live	  in	  “a	  world	  of	   more	   or	   less	   universal	   capitalism”	   (Meiksins-­‐Wood,	   2003:127),	   enclosure	   is	  increasingly	  understood	  as	  a	  means	  of	  intensifying	  existing	  capitalist	  social	  relations.	  This	   has	   been	   described	   as	   “an	   intensive	   and	   interior	   exploitation	   of	   the	   natural	  world”	   (Peekhaus,	   2011:545)	   or	   a	   “systemic	   deepening	   of	   advanced	   capitalism”	  (Sassen,	  2010:25).	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What	   this	   “intensification”	   or	   “systemic	   deepening”	   means	   in	   practice	   is	   that	  economic	   actors	   who	   were	   already	   participating	   in	   a	   capitalist	   or	   market-­‐based	  economy	  become	  dependent	  upon	  the	  market	  for	  things	  that	  they	  might	  previously	  have	   accessed	   outside	   the	   market.	   In	   addition	   to	   land	   and	   other	   traditionally	  understood	   objects	   of	   primitive	   accumulation,	   public	   goods	   and	   services,	   culture	  and	   knowledge,	   parts	   of	   the	   human	   body,	   social	   movements	   and	   many	   more	  subjects	   have	   been	   targets	   of	   enclosure,	   as	   capital	   seeks	   to	   continually	   re-­‐assert	  itself	   (de	   Angelis,	   2001;	   Bond,	   2006).	   Harvey	   (2003:147)	   says	   that	   “wholly	   new	  mechanisms	   of	   accumulation	   by	   dispossession	   have	   opened	   up”	   in	   the	   form	   of	  financialisation,	   privatisation	   of	   knowledge	   and	   intellectual	   property,	   and	   more.	  Enclosure	  has	  become	  more	  creative,	  adopting	  different	   forms	  and	  reaching	   into	  a	  broader	   range	   of	   activity	   (Peekhuas,	   2011).	   By	   these	   means,	   modern	   enclosures	  expand	  “the	  operational	  space	  for	  advanced	  capitalism”	  (Sassen,	  2010:45).	  	  	  
Drivers	  of	  contemporary	  agricultural	  enclosures	  
Contemporary	   enclosures	   in	   agriculture	   are	   driven	   by	   a	   number	   of	   forces.	   First,	  shifting	  control	  of	  resources	  from	  the	  public	  to	  private	  sphere	  breaks	  down	  barriers	  to	  capital	  accumulation.	  Ironically,	  the	  agricultural	  sector	  from	  which	  the	  capitalist	  mode	   of	   production	   grew	   a	   few	   hundred	   years	   ago	   has	   presented	   some	   of	   the	  highest	   and	  most	   persistent	   barriers	   to	   capital	   accumulation	   (Howard,	   2009).	   As	  Mann	  and	  Dickinson	  have	  written,	   “[c]apitalist	   development	   appears	   to	   stop,	   as	   it	  were,	   at	   the	   farm	   gate”	   (1978:467).	   These	   authors	   were	   responsible	   for	   what	  became	   known	   as	   the	   “Mann-­‐Dickinson	   thesis”,	   which	   relied	   upon	   Marx’s	   labour	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theory	  of	  value	  to	  explain	  barriers	  to	  agriculture’s	  capital	  accumulation	  (Mann	  and	  Dickinson,	   1978).	   The	   low	   ratio	   of	   labour	   time	   to	   production	   time	   meant	   that	  relatively	  little	  value	  was	  generated	  in	  a	  given	  time,	  being	  limited	  by	  the	  rhythms	  of	  nature.	   The	   vagaries	   of	   weather	   events	   and	   other	   environmental	   factors	   created	  unacceptable	   risks	   for	   many	   capitalists	   in	   agriculture.	   Nature	   imposed	   further	  restrictions	  in	  that	  the	  time-­‐sensitivity	  of	  much	  agricultural	  activity,	  such	  as	  harvest,	  rendered	   the	   sector	   highly	   vulnerable	   to	   labour	   unrest.	   Writers	   such	   as	  Kloppenburg	   (2004)	   and	   Lewontin	   (2000)	   have	   also	   identified	   barriers	   that	  were	  generated	  by	  the	  capacity	  of	  certain	  agricultural	  inputs,	  like	  seeds	  and	  fertilisers,	  to	  reproduce	   themselves	   at	   minimal	   cost.	   This	   prevented	   the	   commodification	   of	  important	   elements	   of	   the	   production	   process.	   Partly	   due	   to	   these	   barriers,	  agriculture	   remained	   largely	   a	   system	   of	   petty-­‐commodity	   production	   for	  generations	  (Friedmann,	  1987).	  Even	  today,	  the	  majority	  of	  the	  world’s	  farmers	  are	  small-­‐holders	  both	   in	   the	  Global	   South	  and	   the	  Global	  North	   (Oxfam,	  2011;	  USDA,	  2007;	  ABS,	  2012).	  	  	  	  The	  acceleration	  of	  industrial	  agriculture	  during	  the	  post-­‐World	  War	  II	  period	  began	  to	   break	   down	   these	   barriers	   to	   capital	   accumulation	   by	   creating	   new	   market	  imperatives.	   Increased	   opportunities	   for	   capital	   accumulation	  manifested	   through	  the	   creation	   of	   markets	   for	   new	   agricultural	   inputs	   such	   as	   high-­‐tech	   seeds	   and	  chemical	  fertilisers.	  Building	  on	  the	  work	  of	  agricultural	  economist	  Cochrane	  in	  the	  1950s,	   many	   have	   argued	   that	   agriculture	   is	   characterised	   by	   a	   “technology	  treadmill”	  (Howard,	  2010;	  Carolan,	  2012).	  The	  relatively	  inelastic	  demand	  for	  food	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and	   low	   market	   power	   amongst	   producers	   mean	   that	   increases	   in	   agricultural	  productivity	   impose	   lower	  profits	   for	  all	  producers	   in	  the	  medium-­‐term,	  and	  force	  farmers	   into	   a	   race	   to	   stay	   ahead	   of	   new	   developments	   (Kloppenburg,	   2004;	  Howard,	  2010).	  This	  has	  led	  to	  a	  dependence	  upon	  high-­‐input	  or	  intensive	  farming,	  characterised	  most	  strongly	  by	  the	  “green	  revolution”	  of	  the	  1960s	  and	  1970s.	  The	  most	   important	   technological	   developments	   in	   breaking	   down	   the	   barriers	   to	  capital	   accumulation	   in	   agriculture	   have	   been	   chemical	   pesticides	   and	   fertilisers,	  along	   with	   hybrid	   and,	   more	   recently,	   GM	   seeds,	   which	   typically	   need	   to	   be	   re-­‐purchased	  due	  to	  either	  legal	  or	  biological	  restrictions	  on	  the	  seeds	  (Howard,	  2010).	  Through	  the	  sale	  of	  these	  inputs,	  capital	  was	  able	  to	  privatise	  and	  restrict	  access	  to	  means	  of	  production	  (seeds	  and	  fertilisers)	  and	  draw	  them	  into	  the	  circuit	  of	  capital	  accumulation.	   This	   provided	   an	   avenue	   to	   extract	   surplus	   value	   from	   the	  agricultural	  sector,	  without	  any	  need	  to	  control	  the	  land	  on	  which	  production	  takes	  place.	   Indeed,	   leaving	   land	  ownership	   in	   the	  hands	   of	   small-­‐scale	   farmers,	   shields	  other	   agribusiness	   from	  many	  of	   the	   risks	   of	   farming	   itself,	   such	   as	   labour	  unrest	  and	  environmental	  disruptions	  (Kloppenburg,	  2004)	  	  Enclosure	   of	   the	   genetic	   material	   in	   seeds	   through	   the	   application	   of	   intellectual	  property	   laws,	  works	  in	  tandem	  with	  these	  competitive	  dynamics	   in	  agriculture	  to	  create	   an	   imperative	   for	   farmers	   to	   purchase	   that	   which	   they	   could	   previously	  obtain	   for	   free	   or	   very	   cheaply	   (Kloppenburg,	   2004;	   Lewontin,	   2000).	   The	  Australian	  Government,	  like	  many	  others	  around	  the	  world,	  has	  established	  laws	  for	  intellectual	   property	   protection	   over	   plants	   and	   their	   constituent	   elements	   like	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seeds.	   The	   detail	   of	   these	   legal	   developments	   is	   discussed	   in	   chapter	   four	   of	   this	  thesis.	   Prior	   to	   the	   creation	   of	   these	   intellectual	   property	   rights,	   farmers	   could	  produce	  and	  share	  seeds	  amongst	  themselves	  or	  obtain	  them	  from	  public	  breeding	  programs,	   at	   little	   to	   no	   cost.	   Privatisation,	   or	   enclosure,	   of	   genetic	   resources,	  combined	  with	  competitive	  pressures	  of	  agriculture’s	  technology	  treadmill,	  create	  a	  new	  imperative	  for	  farmers	  to	  go	  to	  the	  market.	  This	  is	  a	  contemporary	  instance	  of	  enclosure	   (Kloppenburg,	   2004;	   Peekhaus,	   2011)	   –	   a	   genetic	   enclosure.	   These	  genetic	  enclosures	  can	  be	  traced	  back	  to	  the	  1930s	  in	  the	  United	  States	  when	  plant-­‐related	   intellectual	   property	  was	   first	   enacted.	   However,	   they	   have	   become	  more	  potent	   with	   the	   development	   of	   plant	   patents	   and	   of	   GM	   crops,	   which	   attract	  stronger	  patent	  protection	  than	  crops	  bred	  by	  other	  means,	  as	  is	  detailed	  further	  in	  chapter	  four.	  	  	  In	   addition	   to	   their	   function	   of	   breaking	   down	   barriers	   to	   capital	   accumulation	  through	  commodification	  of	  inputs,	  genetic	  enclosures	  in	  agriculture	  are	  justified	  on	  the	  basis	  of	  neoliberal	  arguments	  regarding	  private	  sector	  efficiency	  in	  response	  to	  social	  and	  ecological	  crisis.	  During	  the	  last	  few	  decades,	  some	  new	  enclosures	  have	  been	   based	   on	   using	   the	   market	   to	   overcome	   capitalism’s	   deleterious	   impact	   on	  nature	  (see,	  for	  example,	  Fairhead	  et	  al,	  2012).	  According	  to	  Corson	  and	  MacDonald,	  “emergent	   conservation	   enclosures”	   include	   “the	   privatization	   of	   rights	   to	   nature,	  the	  creation	  of	  new	  commodities	  and	  markets	   from	  nature,	   the	  green	  sanction	   for	  otherwise	  declining	   forms	  of	  capital	  accumulation	  and	  the	  disabling	  of	   institutions	  that	   could	   pose	   threats	   to	   expanded	   accumulation”	   (2012:264).	   The	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“neoliberalisation	  of	  nature”	  (see	  for	  example,	  Castree,	  2008)	  assumes	  that	  public	  or	  collective	   management	   of	   resources	   is	   failing	   or	   inefficient	   and	   relies	   upon	   the	  private	  sector	  and	  the	  market	  to	  resolve	  the	  issue	  (Swyngedouw,	  2005).	  One	  of	  the	  ways	   in	   which	   this	   manifests	   in	   agriculture	   is	   through	   the	   privatisation	   of	   plant	  breeding	   and	   the	   provision	   of	   intellectual	   property	   rights	   in	   seeds	   to	   incentivise	  private	   plant	   breeders	   to	   come	   up	   with	   solutions	   to	   the	   many	   challenges	   facing	  agricultural	   production	   (see,	   for	   example,	   De	  Schutter,	   2009B).	   The	   following	  chapter	  will	   explain	   in	  more	   detail	   theories	   of	   ecological	   crisis	   and	   contradiction,	  which	  provide	  the	  basis	  for	  these	  arguments.	  	  	  	  The	  emergence	  of	  genetic	  enclosures	  in	  agriculture	  is	  intensifying	  the	  alienation	  and	  proletarianisation	  of	  farmers,	  while	  shifting	  economic	  and	  other	  power	  resources	  to	  capital.	   Later	   chapters	   will	   detail	   how	   this	   alienation	   and	   proletarianisation	   is	  playing	  out	  in	  the	  farming	  sectors	  of	  the	  three	  key	  countries	  for	  this	  thesis:	  Australia,	  Canada	  and	  the	  United	  States;	  and	  how	  farmers’	  working	  lives	  are	  impacted	  by	  the	  compulsion	  to	  purchase	  agricultural	  inputs	  in	  the	  market.	  These	  changes	  reflect	  an	  increasing	   alienation	   of	   farmers	   from	   both	   the	   process	   of	   their	   labour	   and	   its	  product,	  leading	  to	  alienation	  from	  one’s	  “species-­‐essence”,	  or	  the	  essence	  of	  being	  human	   (Marx,	  1988).	  These	   forms	  of	   alienation	   contribute	   to	   the	  estrangement	  of	  one	  person	   from	  another,	  breaking	  down	  social	  bonds,	  particularly	  as	  competition	  intensifies.	   This	   fourth	   form	   of	   alienation	   is	   exemplified	   in	   increasing	   conflicts	  between	   farmers,	   for	  example,	   as	  GM	  and	  non-­‐GM	   farmers	  battle	  over	   liability	   for	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the	   costs	   of	   field	   contamination	   (see,	   for	   example,	   Center	   for	   Food	   Safety	   2010),	  which	  will	  be	  discussed	  further	  in	  chapter	  five.	  	  	  The	   expansion	   of	   private	   governance	   of	   resources	   through	   mechanisms	   like	  intellectual	   property	   rights	   is	   a	   defining	   feature	   of	   the	   prevailing	   corporate	   /	  neoliberal	  food	  regime.	  This	  regime	  has	  also	  been	  characterised	  by	  the	  privatisation	  of	   plant	   breeding	   programs,	   expansion	   of	   free	   trade	   agreements,	   and	   the	  deregulation	   of	   state	   enterprises	   and	   farmers’	   cooperatives,	   all	   of	   which	   has	  contributed	   to	   the	   increasing	   size	   and	   power	   of	   agrifood	   corporations.	   These	  features	   of	   the	   food	   regime	   strengthen	   the	   genetic	   enclosures	   outlined	   in	   this	  chapter	   and	   lock-­‐in	   GM	   crops,	   constraining	   the	   future	   of	   the	   agrifood	   sector	   by	  setting	  a	  particular	  trajectory	  for	  research	  and	  development,	  as	  will	  be	  explained	  in	  the	  following	  chapters.	  	  
Conclusion	  	  
This	   chapter	   has	   outlined	   the	   functions	   of	   enclosure,	   in	   the	   historical	   and	  contemporary	  contexts.	  Contemporary	  genetic	  enclosures,	  like	  previous	  instances	  of	  enclosure	   throughout	   history,	   are	   changing	   property	   and	   social	   relations	   in	  agriculture.	   Shifting	   control	   of	   resources	   from	   the	   public	   to	   private	   sphere,	   these	  enclosures	   break	   down	   barriers	   to	   capital	   accumulation	   by	   creating	   new	   market	  imperatives.	  Like	  other	  contemporary	  enclosures,	  genetic	  enclosures	  also	  perform	  a	  role	   of	   intensifying	   existing	   capitalist	   social	   relations	   and	   expanding	   “the	  operational	   space	   for	   advanced	   capitalism”	   (Sassen,	   2010:45).	   Enclosure	   has	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become	  more	  creative,	  using	  new	  property	  forms	  and	  reaching	  into	  a	  broader	  range	  of	  economic	  and	  social	  activity	  (Peekhuas,	  2011).	  	  	  In	   the	  context	  of	   increasing	  concern	  about	  ecological	  crisis	  and	  the	  challenges	  this	  imposes	   upon	   agriculture,	   genetic	   enclosures	   are	   often	   justified	   on	   the	   basis	   of	   a	  faith	  in	  the	  market	  and	  the	  private	  sector	  to	  resolve	  these	  problems.	  The	  following	  chapter	  will	  set	  out	  some	  of	  the	  theoretical	  base	  for	  arguments	  regarding	  social	  and	  ecological	   crises	   under	   capitalism.	   Chapter	   three	   will	   also	   argue	   that	   the	   current	  structure	   of	   power	   relations	   and	   governance	   in	   the	   global	   food	   and	   agriculture	  systems	  tends	  towards	  the	  emergence	  of	  genetic	  enclosures	  as	  the	  response	  to	  these	  crises,	  rather	  than	  more	  transformative	  responses.	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Chapter	  3:	  Resolving	  agriculture’s	  second	  contradiction	  within	  the	  corporate	  
food	  regime	  	  
Introduction	  	  
Chapter	   two	   explained	   that	   enclosures	   are	   deployed,	   in	   part,	   to	   address	   the	  contradictions	  of	  the	  capitalist	  mode	  of	  production.	  It	  also	  introduced	  the	  idea	  that	  genetic	  enclosures	  are	  one	  of	  the	  mechanisms	  for	  responding	  to,	  and	  profiting	  from,	  the	   contradictions	   of	   capitalist,	   industrialised	   agriculture.	   Critical	   geographic	   and	  eco-­‐socialist	   theories	   are	   employed	   in	   this	   chapter,	   and	   in	   particular,	   O’Connor’s	  second	   contradiction	   thesis,	   to	   investigate	   the	   contradictory	   nature	   of	   capitalism.	  The	  first	  section	  of	  this	  chapter	  describes	  some	  of	  these	  theories	  and	  their	  relevance	  to	   the	   proliferation	   of	   GM	   crops.	   O’Connor’s	   thesis	   postulates	   that	   capitalism’s	  contradictions	   create	   the	   possibility	   for	   revolutionary	   change,	   but	   that	   they	   also	  create	  the	  potential	  for	  other,	  less	  transformative	  responses	  to	  ecological	  crisis.	  	  	  Food	  regime	  theory	  provides	  a	  useful	  framework	  for	  understanding	  the	  dynamics	  of	  the	  global	  food	  system	  and	  why	  agriculture’s	  contradictions	  are	  being	  addressed,	  at	  least	   in	   part,	   through	   genetic	   enclosures	   and	   the	   proliferation	   of	   GM	   crops.	   The	  second	   section	   of	   this	   chapter	   will	   explain	   the	   food	   regime	   concept,	   how	   this	  concept	  has	  been	  used	  in	  the	  past	  to	  understand	  food	  system	  dynamics	  and	  how	  it	  can	  be	  applied	  in	  the	  current	  context.	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Finally,	  this	  chapter	  will	  extend	  arguments	  regarding	  the	  subsumption	  of	  labour	  and	  nature	  to	  capital.	  These	  arguments	  show	  that	  genetic	  enclosures,	  mobilised	  through	  the	   current	   corporate	   food	   regime,	   lead	   to	   the	   further	   subordination	   of	   both	   the	  biophysical	  world	  and	  farmers’	  labour	  to	  the	  logic	  of	  capital	  accumulation.	  	  	  
Addressing	  the	  second	  contradiction	  of	  capitalism	  	  
The	  capitalist	  mode	  of	  production	  continually	  generates	  myriad	  contradictions	  of	  an	  economic,	   social	   and	   ecological	   nature	   (see	   for	   example,	   O’Connor,	   1998;	  Panayotakis,	   2007),	   leading	   Kovel	   to	   describe	   the	   system	   as	   “irredeemably	   self-­‐contradictory”	   (2002:41).	   Marxian	   theory	   has	   long	   acknowledged	   what	   O’Connor	  and	  others	  refer	  to	  as	  the	  first	  contradiction,	  which	  relates	  to	  capitalism’s	  tendency	  towards	   overproduction.	   This	   contradiction	   arises	   from	   the	   tension	   between	   the	  competitive	   pressures	   exerted	   on	   the	   capitalist	   class	   and	   the	   system’s	   growth	  imperative.	  Competition	  between	  capitalists	  requires	  the	  suppression	  of	  wages	  and	  replacement	   of	   labour	   power	   with	   technology,	   in	   the	   drive	   to	   reduce	   production	  costs.	   These	   practices,	   however,	   deplete	   the	   capacity	   of	   the	   working	   class	   to	  consume,	  or	  to	  purchase,	  the	  goods	  they	  are	  producing.	  This	  creates	  a	  risk	  that	  some	  surplus	   value	   is	   not	   realised,	   leading	   to	   an	   over-­‐production	   of	   capital,	   which	  ruptures	   the	   circuit	   of	   capital	   accumulation	   and	   can	   result	   in	   economic	   crisis.	   In	  Marx’s	  own	  words:	   “the	   labourers	  as	  buyers	  of	  commodities	  are	   important	   for	   the	  market.	  But	  as	   sellers	  of	   their	  own	  commodity	  –	   labour-­‐power	  –	   capitalist	   society	  tends	  to	  keep	  them	  down	  to	  the	  minimum	  price”	  (1978:391).	  These	  crises	  are	  then	  said	  to	  spur	  struggles	  between	  the	  capitalist	  and	  working	  classes	  that	  can	  lead	  to	  the	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transformation	  of	  production	   forces	  and	  relations	   into	  more	  “transparently	  social”	  formations	   (O’Connor,	   1998:161).	   It	   is	   these	   kinds	   of	   struggles	  which	   have	   led	   to	  developments	   such	   as	   the	   establishment	   of	   trade	   unions,	   a	   shorter	   working	   day,	  better	  wages	  and	  entitlements	  to	  various	  forms	  of	  paid	  leave	  for	  workers.	  	  	  O’Connor	  has	  drawn	  on	  these	  ideas	  from	  Marx,	  as	  well	  as	  Polanyi’s	  arguments	  about	  fictitious	   commodities,	   the	   double-­‐movement	   and	   the	   paradoxical	   idea	   that	   free	  markets	  must	  be	  managed	  (Castree,	  2008:144)	   to	  describe	  a	   second	  contradiction	  between	  production	  relations	  and	  productive	  forces	  on	  one	  hand,	  and	  conditions	  of	  production	   on	   the	   other	   (O’Connor,	   1998:160-­‐161).	   The	   conditions	   of	   production	  that	   are	   implicated	   in	  O’Connor’s	   second	   contradiction	   include	   the	   environmental	  conditions	  and	  the	  natural	  resources	  available	  for	  use;	  the	  physical	  and	  mental	  well-­‐being	  of	  the	  workforce,	  and	  their	  competence	  as	  determined	  by	  training,	  education	  and	   socialisation;	   and	   the	   built	   environment	   and	   infrastructure	   which	   facilitates	  production	   and	   exchange	   of	   commodities	   (O’Connor,	   1998:	   144-­‐146).	   The	  “conditions	  of	  production”	  that	  O’Connor	  uses	  as	  the	  basis	  of	  the	  argument	  are	  all	  of	  “those	  phenomena	  upon	  which	  capitalism	  depends	  for	  its	  existence	  but	  which,	  either	  absolutely	   or	   relatively,	   it	   is	   unable	   to	   produce	   by	   itself”	   (Castree,	   2009:193,	  emphasis	   in	   original).	   They	   are	   “fictitious	   commodities”	   in	   the	   Polanyian	   sense	  because	  they	  are	  not	  produced	  solely	  for	  the	  purposes	  of	  sale	  (Foster,	  2002;	  Kovel,	  2002).	   O’Connor’s	   second	   contradiction	   thesis	   argues	   that,	   as	   well	   as	   over-­‐accumulation	   crises	   potentially	   generated	   by	   the	   first	   contradiction,	   capital	   may	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create	  crises	  of	  under-­‐accumulation	  as	  a	  result	  of	   its	  depletion	  of	   the	  resources	  or	  conditions	  upon	  which	  it	  depends.	  	  	  These	  two	  contradictions	  of	  capitalism	  are	  reflective	  of	  different	  types	  of	  barriers	  to	  capital	   accumulation	   (O’Connor,	   1998:184).	   The	   first	   contradiction	   relates	   to	   an	  internal	  barrier,	  such	  that	  insufficient	  wages	  prevent	  workers	  from	  participating	  in	  the	   economy	   and	   facilitating	   the	   realisation	   of	   surplus	   value.	   The	   second	  contradiction	  relates	  to	  a	  barrier	  that	  is	  external	  to	  the	  accumulation	  process	  itself,	  relating	   to	   the	   decreasing	   availability	   and	   quality	   of	   production	   inputs.	  Accumulation,	  the	  driving	  force	  of	  capitalism,	  continually	  runs	  up	  against	  social	  and	  ecological	   barriers	   and	   is	   constantly	   searching	   for	   ways	   to	   break	   these	   barriers	  down	   (Rosewarne,	   1997).	   The	   process	   by	  which	   this	   occurs	   is	   explained	   through	  Marx’s	  dialectical	  understanding	  of	  capitalism.	  That	   is,	   the	  system	  creates	  tensions	  and	  contradictions,	  to	  which	  it	  then	  finds	  solutions,	  which	  create	  more	  tensions	  and	  contradictions	   that	   must	   be	   resolved,	   in	   an	   on-­‐going	   process.	   As	   discussed	   in	  chapter	   two,	   it	   is	   this	   that	   establishes	   capitalism’s	   dynamic	   and	   crisis-­‐ridden	  character	  of	  which	  enclosure	  forms	  a	  crucial	  part.	  	  	  The	   second	   contradiction	   thesis	   explores	   the	   ways	   in	   which	   the	   accumulation	  process	   imposes	   pressure	   on	   the	   conditions	   of	   production	   (Rosewarne,	   1997),	  including	   the	   quality	   of	   social	   relationships,	   levels	   of	   human	   well-­‐being,	   and	  ecological	   degradation,	   and	   so	   ultimately	   may	   restrict	   the	   growth	   of	   economic	  production.	   According	   to	   O’Connor	   (1998),	   Marx	   made	   clear	   that	   capitalism	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undervalues	  the	  conditions	  of	  production,	  such	  as	  natural	  resources,	  but	  did	  not	  go	  so	   far	   as	   to	   link	   this	   under-­‐valuation	   to	   the	   generation	   of	   a	   different	   type	   of	  economic	   crisis.	   Not	   only	   does	   capital	   undermine	   nature	   and	   other	   conditions	   of	  production,	  but	   in	  undermining	  those	  conditions	  of	  production,	   it	  diminishes	  their	  future	  productive	  capacity	  and	  creates	  another	  contradiction	  of	  capitalism	  that	  gives	  rise	   to	   “an	   ‘ecological’	   theory	   of	   crisis	   and	   social	   transformation”	   (O’Connor,	  1998:160).	  Weis	  similarly	  argues	  that	  the	  externalised	  costs	  of	  food	  production	  are	  “deeply	   contradictory	   in	   that	   they	  mask	   the	   deterioration	   of	   the	   very	   biophysical	  foundations	  of	  agriculture”	  (2010:316).	  	  Ecological	   Marxism	   provides	   a	   grounded	   analysis	   of	   how	   capitalism	   pushes	   up	  against	   the	   limits	   of	   its	   conditions	   of	   production,	   and	   creates	   its	   own	   barriers	   to	  accumulation	   through	   its	   self-­‐destructive	   nature,	   proletarianising	   and	   alienating	  labour	   power	   and	   capitalising	   natural	   resources.	   The	   benefit	   of	   the	   second	  contradiction	   thesis	   is	   that	   it	   adds	   a	   dimension	   to	  Marxian	   theory	   that	   allows	   for	  more	  comprehensive	  interrogation	  of	  the	  “social	  and	  natural	  factors	  and	  processes”	  (Panayotakis,	   2007:256)	   that	   impact	   upon,	   and	   are	   impacted	   by,	   the	   capitalist	  economy.	  	  	  Some	  critics	  have	  argued	  that	  O’Connor’s	  thesis	  makes	  too	  much	  of	  the	  causal	   link	  between	   ecological	   pressures,	   economic	   crisis	   and	   the	   revolutionary	   or	  transformative	   potential	   that	   might	   arise	   from	   any	   such	   crisis	   (see	   for	   example,	  Foster,	  2002;	  Rosewarne,	  1997;	  Panayotakis,	  2007).	  The	  depletion	  of	  the	  conditions	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of	   production	   need	   not	   necessarily	   be	   associated	   with	   the	   underproduction	   of	  capital,	   as	   posited	   by	   O’Connor.	   Ecological	   pressures	   do	   not	   necessarily	   lead	   to	  decreasing	   profitability	   and	   to	   economic	   crisis,	   particularly	   on	   a	   broad	   or	   global	  scale.	   The	   fact	   that	   firms	   are	   required	   to	   devote	   more	   energy	   to	   the	   production	  process	   will	   not	   necessarily	   diminish	   value	   production.	   Pressures	   generated	   by	  ecological	   limits	  may	  even	   lead	   to	   increased	  profits,	  as	  capital	  uses	   these	   limits	  as	  opportunities	  to	  innovate,	  financialise	  and	  enclose	  in	  response	  to	  potential	  or	  actual	  barriers	   to	   accumulation.	  Writers	   such	   as	   Smith	   (2007)	   and	  Kovel	   (2002)	   explain	  how	   capital	   relies	   upon	   barriers	   and	   boundaries,	   like	   those	   created	   by	   ecological	  destruction,	   as	   sites	   of	   growth.	   According	   to	   Smith,	   the	   marketisation	   of	   nature	  through	   the	   sale	   of	   such	   commodities	   as	   carbon	   credits	   and	   environmental	  derivatives	   is	   evidence	   that	   it	   has	   become	   “a	   new	   frontier”	   (Smith,	   2007:5)	   for	  accumulation.	  Kovel	  argues	  ecological	  crises	  can	  be	  good	  for	  business	  (2002:	  44-­‐47),	  for	   example,	   referring	   to	   the	   increased	   economic	   activity	   for	   repair	   and	   recovery	  following	  climate	  change-­‐related	  extreme	  weather	  events.	  	  	  	  O’Connor	   acknowledges	   that	   there	   is	   not	   an	   inevitable	   link	   between	   the	   second	  contradiction,	   economic	   crisis,	   and	   revolutionary	   social	   change.	   Rather,	   he	   agues	  that	   this	   is	   a	   political	   question,	   dependent	   upon	   the	   outcome	  of	   struggle	   between	  classes	  and	  mediated	  by	   the	   state	  and	   that	   “capital	   restructuring	  may	  deepen,	  not	  resolve,	   ecological	   problems”	   (O’Connor,	   1998:171).	   The	   use	   of	   mechanisms	   like	  enclosure,	   and	   as	   discussed	   in	   this	   thesis,	   genetic	   enclosure,	   mobilise	   crises	   as	  opportunities	   to	   accumulate	   capital.	   GM	   crops	   are	   but	   one	   example	   of	   the	   type	  of	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response	   that	   individual	   capitals	   and	   the	   state	   adopt	   in	   order	   to	   resolve	   the	  ecological	   contradictions	   of	   capital	   accumulation,	   and	   an	   example	   of	   capitalism’s	  treatment	  of	  nature	  and	  the	  “environmental	  problem”	  as	  an	  economic	  opportunity	  (Smith,	  2007).	  	  	  The	   context	   of	   the	   corporate	   food	   regime	   has	   generated	   a	   path	   of	   the	   less	  transformative	  variety.	  As	  Kovel	  points	  out	  that	  the	  capitalist	  mode	  of	  production	  is	  not	  an	  “automatic	  mechanism”	  (2002:51),	  but	  the	  result	  of	  a	  combination	  of	  various	  political	  and	  economic	   interests	  battling	   for	  control.	  The	  resolution	  of	   capitalism’s	  contradictions	  is	  determined	  according	  to	  how	  these	  various	  interests	  are	  balanced	  and	   negotiated.	   This	   current	   food	   regime	   has	   facilitated	   a	   more	   comprehensive	  incorporation	   of	   nature	   into	   capital	   accumulation	   circuits.	   Through	   GM	   crops,	  intellectual	   property	   laws	   and	   various	   associated	   regulatory	   mechanisms,	   the	  corporate	   food	   regime	   privileges	   particular	   interests	   in	   the	   imposition	   of	   these	  “crisis-­‐induced	   changes	   in	   production”	   (O’Connor,	   1998:170).	   The	   following	  discussion	   explains	   the	   concept	   of	   food	   regime	   theory	   and	   proposes	   this	   as	   a	  framework	   for	   understanding	   the	   manner	   in	   which	   capitalist	   agriculture’s	  contradictions	   are	   resolved	   in	   the	   context	   of	   prevailing	   political,	   economic	   and	  social	  power	  structures.	  	  
Food	  regime	  theory	  
Food	  regime	  theory	  emerged	  during	  the	  late	  1980s	  as	  a	  primarily	  Marxian	  approach	  to	  understanding	  the	  relationship	  between	  the	  emergence	  of	  the	  capitalist	  mode	  of	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production,	   the	   development	   of	   nation-­‐states	   and	   the	   role	   of	   food	   within	   these	  processes	   (Freidmann,	   1987;	   Friedmann	  and	  McMichael,	   1989).	   It	   originally	  drew	  on	  regulationist	  and	  world	  systems	  theory,	  focusing	  on	  the	  establishment	  of	  stable	  regimes	  of	   accumulation	   in	   the	  agrifood	   system,	   and	   the	   transition	  between	   these	  regimes	   (Campbell	   and	   Dixon,	   2009).	   This	   world-­‐historical	   approach	   to	   the	  relationship	   between	   capitalism	   and	   the	   agrifood	   system	   explored	   the	   means	   of	  accumulation	  and	  reproduction	  of	  capital,	  drivers	  of	  change	  in	  that	  system	  and	  the	  centrality	   of	   food	   production,	   distribution	   and	   consumption	   (McMichael,	   2009;	  Burch	  and	  Lawrence,	  2009;	  Pritchard,	  2009;	  Campbell	  and	  Dixon,	  2009).	  In	  its	  initial	  form,	   as	  proposed	  by	  Friedmann	  and	  McMichael	   (1989),	   the	   theory	   explained	   the	  use	   of	   various	   food	   and	   agricultural	   policies	   by	   leading	   economic	   and	   political	  powers	   to	   achieve	   certain	   geopolitical	   ends	   (Peine,	   2009)	   and	   articulated	   specific	  sets	   of	   rules	   and	   systems	   for	   accumulation	   and	   economic	   growth.	   A	   food	   regime,	  according	  to	  this	  view,	  is	  a	  stable	  set	  of	  relations	  of	  production	  and	  consumption	  of	  food,	   governed	   by	   certain	   rules	   and	   conventions	   relating	   to	   trade,	   labour,	   foreign	  affairs	   and	   other	   public	   policy	  matters	   (Campbell	   and	   Dixon,	   2009;	   Holt-­‐Gimenez	  and	  Shattuck,	  2011).	  	  	  	  What	  is	  recognised	  as	  the	  first	  food	  regime	  emerged	  during	  the	  colonial	  period	  from	  the	   late	  1800s	  to	  the	  First	  World	  War	  and	  was	  characterised	  by	  British	  hegemony	  (McMichael,	  2009).	  The	  abolition	  of	   the	  Corn	  Laws	   in	  1846	  enabled	   freer	   trade	   in	  agricultural	   goods	   and	   an	   international	   division	   of	   labour	   in	   the	   food	   industry	  (Pritchard,	  2009).	  Britain	  took	  the	  role	  of	  the	  world’s	  factory	  at	  this	  time,	  feeding	  an	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increasingly	   urbanised	   population	  with	   imports	   from	   its	   colonial	   possessions	   and	  the	  Americas.	  Crops	  such	  as	  wheat	  were	  grown	  in	  broadacre,	  monoculture	  fields,	  on	  land	   stolen	   from	   indigenous	   peoples.	   Cheap	   imported	   foodstuffs	   suppressed	   the	  wage	  costs	  of	  the	  European	  working	  classes,	  stimulating	  industrial	  development	  and	  capital	   accumulation	   in	   Europe.	   The	   colonies	   relied	   on	   agricultural	   trade	   for	  infrastructure	  development	  and	  incomes	  for	  settlers.	  Invader	  /	  settler	  agriculture	  in	  the	   petty	   commodity	   producer	   /	   family	   farm	  model	  was	   the	   predominant	   unit	   of	  production	  in	  this	  first	  food	  regime.	  	  	  The	   shift	   from	   the	   first	   to	   the	   second	   food	   regime	   involved	   comprehensive	  restructuring	  (Campbell	  and	  Dixon,	  2009).	  The	  first	  food	  regime,	  along	  with	  British	  hegemony	  of	   the	  world	  economy,	  broke	  down	  around	   the	   time	  of	   the	  First	  World	  War.	  The	  second	  regime	  emerged	  shortly	  after	  the	  Great	  Depression	  and	  the	  Second	  World	  War.	  It	  was	  based	  on	  the	  capacity	  of	  the	  United	  States,	  a	  leading	  supplier	  of	  staple	   foods	   to	   Europe	   during	   the	   first	   regime,	   to	   generate,	   subsidise	   and	   export	  large	  agricultural	   surpluses	   (Pritchard,	  2009).	  The	  relatively	   free	   trade	  of	   the	   first	  food	  regime	  was	  replaced	  with	  protected	  and	  subsidised	  national	  agricultures,	  and	  distribution	  of	  United	  States	   agricultural	   surpluses	   to	  decolonialising	   states	   as	   aid	  (McMichael,	  2009).	  	  	  Peine	   (2009)	   discusses	   transitions	   between	   food	   regimes	   and	   explains	   that	   these	  shifts	  are	  not	  clean	  breaks,	  but	  rather	   illustrate	   tensions	  and	  contradictions	  of	   the	  preceding	  and	  subsequent	  regimes.	  Vestiges	  of	  the	  previous	  food	  regime	  remain	  to	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shape	   and	   condition	   the	   following	   one.	   The	   breakdown	   of	   the	   imperial	   /	   colonial	  economic	   structure	  which	   framed	   the	   first	   food	   regime	  was	   a	   key	   element	   of	   the	  establishment	   of	   United	   States	   hegemony	   in	   the	   second.	   The	   role	   of	   the	   United	  States	  one	  of	  the	  primary	  food	  suppliers	  to	  Britain	  and	  Europe	  during	  the	  first	  food	  regime	   laid	   the	   groundwork	   for	   it	   to	   become	   a	   global	   food	   supplier	   during	   the	  second.	   As	   the	   United	   States	   began	   to	   generate	   what	   Friedmann	   (1993:31)	   calls	  “chronic	  surpluses”	  with	  the	  introduction	  of	  high-­‐tech	  seeds	  and	  chemical	  fertilisers,	  this	  provided	  the	  capacity	  to	  dump	  cheap	  grain	  on	  other	  markets,	  and	  to	  distribute	  grain	   as	   food	   aid	   to	   countries	   that	  were	  breaking	   out	   of	   the	   colonial	   system.	  This	  food	   aid	   spurred	   urbanisation,	   industrial	   development	   and	   import	   dependency	   in	  those	  decolonialising	  countries,	  while	  reinforcing	  the	  industralisation	  of	  agriculture	  in	  the	  United	  States.	  The	  United	  States	  was	  able	  to	  use	  agricultural	  development	  as	  a	  pathway	   out	   of	   the	   Great	   Depression	   (McMichael,	   2005)	   and	   also	   to	   “restructure	  international	   trade	   and	   production	   in	   [its	   own]	   favour”	   (Friedmann,	   1993:31).	  Countries	   like	   Haiti,	   Cuba,	   the	   Dominican	   Republic,	   and	   many	   others	   have	   been	  heavily	  dependent	  on	  United	  States	  agrifood	  products	  at	  different	  times	  as	  a	  result	  of	   United	   States	   food	   aid	   policies	   and	   selective	   trade	   liberalisation	   policies	  which	  demanded	  open	  borders	  for	  United	  States	  exports	  but	  protection	  for	  United	  States	  domestic	  producers.	  This	  has	  contributed	  significantly	  to	  food	  supply	   instability	   in	  those	  countries	  (see	  for	  example,	  McMichael,	  2009A;	  and	  Bello,	  2008).	  	  	  	  As	  well	  as	  exporting	   its	  surplus	  grain,	   the	  United	  States	  exported	  its	   industrialised	  model	  of	   agriculture	   through	   the	  Green	  Revolution	  of	   the	  1960s	  and	  1970s	   (Holt-­‐
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Gimenez	   and	   Shattuck,	   2011).	   The	   use	   of	   chemicals,	   hybrid	   seeds	   and	   other	  technologies	  generated	  a	  tendency	  towards	  monocultures	  and	  cash	  cropping	  in	  less	  developed	  economies.	   Increased	  grain	  production	  came	  at	   the	  expense	  of	  growing	  other	   crops,	   undermining	   biodiverse	   agricultural	   systems,	   local	   food	   security	   and	  nutritional	   diversity.	   Although	  macronutrient	   production	   is	   higher	   (mainly	   due	   to	  increased	   grain),	   production	   of	   micronutrient–rich	   foods	   such	   as	   fruits	   and	  vegetables	   has	   declined.	   This	   has	   various	   social	   implications,	   including	   the	  persistence	  of	  problems	  such	  as	  vitamin	  A	  deficiency	  and	  anemia.	  The	  production	  of	  cash	   crops	   for	   export	   rather	   than	   food	   crops	   for	   local	   consumption	   has	   also	  exacerbated	  economic	  inequalities	  and	  undermined	  access	  to	  food	  for	  many	  people.	  The	  ecological	  impacts	  of	  industrialised	  farming	  include	  the	  degradation	  of	  soil	  and	  water	   resources,	   and	  weaker	   system	  resilience	  against	  problems	   like	  drought	   and	  extreme	   weather	   events.	   These	   social	   and	   ecological	   impacts	   of	   the	   Green	  Revolution	   have	   been	   discussed	   at	   length	   (see,	   for	   example,	   Shiva,	   1991;	   Holt-­‐Gimenez	  and	  Shattuck,	  2011)	  and	  are	  examples	  of	  what	  O’Connor	  (1998)	  calls	   the	  second	  contradiction	  of	  capitalism.	  	  	  The	  industrialisation	  of	  agriculture	  during	  the	  second	  food	  regime	  was	  accompanied,	  in	   many	   places,	   by	   changes	   in	   farm	   and	   industry	   structure.	   This	   included	  consolidation	   of	   land	   holdings	   and	   shifts	   from	   family-­‐based	   to	   corporate	   farming	  (Holt-­‐Gimenez	  and	  Shattuck,	  2011).	  In	  the	  United	  States,	  the	  total	  number	  of	  farms	  decreased	  from	  around	  seven	  million	  in	  the	  1930s	  to	  under	  two	  million	  in	  the	  late	  1990s	   (Holt-­‐Gimenez	   and	   Shattuck,	   2011:111).	   There	  was	   also	   a	   concentration	   in	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terms	  of	  output.	  At	   the	   turn	  of	   the	   twenty-­‐first	   century,	  around	  4.5	  per	  cent	  of	  all	  farms	  accounted	  for	  almost	  half	  of	  the	  value	  of	  total	  United	  States	  farm	  production.	  In	   Australia,	   a	   similar	   trend	   has	   been	   observed,	   with	   1.5	   per	   cent	   of	   farms	  accounting	  for	  around	  a	  quarter	  of	  farm	  production	  in	  2009	  (see,	  for	  example,	  Beilin	  and	  Reichelt,	  2009)	  accompanied	  by	  steadily	  declining	  farm	  numbers	  and	  increasing	  farm	  size	  (Productivity	  Commission,	  2005).	  These	  are	  typically	  corporate	  farms	  that	  engage	   wage	   labour	   and	   rely	   heavily	   on	   mechanisation,	   industrially-­‐produced	  inputs	  and	  other	  technologies	  to	  reduce	  production	  risks.	  	  However,	  the	  growth	  of	  the	  corporate	  farming	  model	  is	  limited	  by	  what	  have	  been	  seen	   by	   some	   as	   inherent	   barriers	   to	   capital	   accumulation	   in	   agriculture.	   As	  discussed	  in	  chapter	  two,	  the	  agricultural	  sector	  is	  renowned	  as	  one	  of	  the	  economic	  sectors	  that	  has	  most	  strenuously	  resisted	  the	  classic	  capitalist	  mode	  of	  production	  (see,	  for	  example,	  Mann	  and	  Dickinson,	  1978;	  Kloppenburg,	  2004;	  Lewontin,	  2000).	  Accumulation	  in	  agriculture	  has	  been	  restricted	  by	  a	  number	  of	  risks	  and	  limitations	  that	  have	  discouraged	  the	  establishment	  of	  the	  wage-­‐relation	  and	  the	  concentration	  of	   capital	   investment.	   Largely	   as	   a	   result	   of	   these	   limitations	   on	   the	   growth	   of	  corporate	   farming,	   agriculture	   has	   remained	   largely	   a	   system	  of	   petty	   commodity	  production	  based	  on	  a	  family	  farm	  model.	  Friedmann	  (1987)	  argues	  that	  the	  family	  farm	  model	   provides	   a	   family-­‐labour	   cost	   advantage	   and	   limits	   the	   necessity	   for	  labour	   supervision,	   particularly	   when	   combined	   with	   personal	   commitments	   to	  farming	   as	   a	   way	   of	   life	   and	   willingness	   to	   engage	   in	   self-­‐exploitation.	   State	  subsidies	   and	   support	   also	   mediate	   some	   of	   the	   risks	   of	   production	   for	   small-­‐
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holders	   (Kloppenburg,	   2004).	   Despite	   some	   increases	   in	   farm	   size	   and	   some	  investment	   by	   corporations	   in	   farm	   enterprises,	   the	  majority	   of	   farms,	   at	   least	   in	  places	  like	  Australia,	  Canada	  and	  the	  United	  States	  (ABS,	  2012;	  Hoppe	  and	  Banker,	  2010;	  Statistics	  Canada,	  2011),	  retain	  the	  family	  farm	  model,	  albeit	  with	  significant	  differentiation	   in	   wealth,	   income	   and	   organisation	   of	   work	   amongst	   farmers	  (Bernstein,	  2001).	  	  Notwithstanding	  the	  persistence	  of	  the	  family	  /	  small-­‐holder	  farm	  model,	  capital	  has	  found	  ways	  to	  extract	  value	  from	  farmers	  and	  the	  agrifood	  system,	  without	  relying	  on	   capital	   concentration	   in	   the	   traditional	   sense	   and	   without	   necessarily	  establishing	   the	   wage-­‐labour	   relation	   that	   is	   familiar	   to	   industry.	   Chapter	   two	  introduced	   some	   of	   these	   ideas	   as	   to	   how	   the	   industrialisation	   of	   agriculture	   has	  enabled	   greater	   value	   extraction	   from	   farmers’	   labour	   and	   the	   way	   that	   genetic	  enclosures	   intensify	   this	   process,	  which	  will	   be	   developed	   further	   in	   chapter	   five.	  Food	   regime	   theory	   provides	   a	   framework	   through	  which	   to	   understand	  why	  GM	  crops	  are	  a	  favoured	  solution	  for	  many	  of	  the	  social	  and	  ecological	  challenges	  facing	  agriculture,	  and	  how	  this	  creates	  a	  link	  between	  the	  subsumption	  of	  farmers’	  labour	  and	  of	  nature	  to	  circuits	  of	  capital	  accumulation.	  	  	  The	   second	   food	   regime	  began	   to	   break	  down	  during	   the	  1970s	   amidst	   economic	  crises,	  food	  and	  oil	  price	  spikes,	  the	  promulgation	  of	  neoliberal	  politics	  challenging	  post-­‐war	   trade	   regimes	   and	   promoting	   greater	   private	   investment	   in	   previously	  public	   activities	   like	   plant	   breeding.	   Pritchard	   (2009)	   argues	   that	   United	   States	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agrifood	   hegemony	   was	   challenged	   during	   this	   period	   by	   increased	   agricultural	  production	   in	  decolonialising	  states	   like	   India	  which	  reduced	  their	  dependence	  on	  food	   aid.	   Changes	   in	   European	   Union	   trade	   policy	   also	  meant	   that	   it	   was	   able	   to	  export	   cheap	   foodstuffs,	   displacing	   the	   United	   States	   in	   its	   role	   as	   food	   aid	  distributor.	  Increasing	  trade	  liberalisaton	  in	  the	  1980s	  broke	  down	  tariffs,	  and	  led	  to	  the	  deregulation	  of	  national	   trade	  and	  marketing	  bodies	   like	  the	  Australian	  Wheat	  Board	  and	  dairy	  farmers’	  cooperatives.	  The	  capacity	  of	  some	  states	  to	  regulate	  food	  and	  agriculture	  were	   limited	  under	   the	  World	  Trade	  Organization’s	  Agreement	  on	  Agriculture	  (Holt-­‐Gimenez	  and	  Shattuck,	  2011).	  	  	  Food	   regime	   theorists	   disagree	   about	   the	   nature	   of	   the	   new	   food	   regime	   that	   is	  currently	  emerging,	   and	   the	  extent	   to	  which	   it	  has	  emerged	   (Campbell	   and	  Dixon,	  2009;	   McMichael,	   2009;	   Burch	   and	   Lawrence,	   2009;	   Friedmann,	   2009;	   Holt-­‐Gimenez	   and	   Shattuck,	   2011).	  McMichael	   (2009;	   2012)	   argues	   that	   the	   third	   food	  regime	  has	  emerged	  and	   is	   characterised	  by	   corporate	   control,	   facilitated	   through	  neoliberal	   policy,	   global	   trade	   rules	   for	   liberalisation,	   and	   a	   “food	   from	   nowhere”	  ideology	   that	   is	   under	   attack	   by	   social	   movements	   which	   seek	   to	   re-­‐localise	   and	  democratise	   food	   production	   in	   an	   agro-­‐ecology	   framework.	   Friedmann	   (2005)	  writes	   that	   the	   third	   food	   regime	  has	  yet	   to	   stabilise.	  Her	  view	   is	   that	   the	  kind	  of	  social	   movements	   and	   conflicts	   which	   McMichael	   say	   characterise	   the	   third	   food	  regime	   represent	   the	   transition	   process	   from	   the	   second	   to	   the	   third	   regime.	  Friedmann	   argues	   that	   the	   third	   regime	   is	   likely	   to	   stabilise	   around	   corporate	  dominance	  and	  “green	  capitalism”	  that	  is	  co-­‐opting	  the	  conflicts	  over	  environmental,	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health	   and	   other	   concerns	   raised	   by	   the	   industrialised	   food	   system.	   The	   answers	  provided	   by	   “green	   capitalism”	   to	   these	   problems	   will	   resolve	   the	   conflicts	   by	  continuing	   to	   construct	   a	   wedge	   between	   different	   classes	   of	   eaters:	   the	   affluent	  who	  can	  access	  and	  afford	  organic,	  locally-­‐produced,	  nutritious	  food	  stuffs,	  and	  the	  poor	  who	  will	  take	  what	  is	  left	  (Friedmann,	  2005).	  Others	  discuss	  the	  important	  role	  played	  by	  huge	  multinational	  retailers,	  agrifood	  and	  finance	  companies,	  and	  on	  the	  inequalities	   being	   generated	   by	   neoliberal	   ideology	   and	   practice	   	   (Burch	   and	  Lawrence,	  2009).	  Van	  Der	  Ploeg	   (2010)	   takes	  a	   similar	  view	   to	   that	  of	  McMichael	  with	  respect	  to	  the	  hegemony	  of	  corporations	  in	  the	  emerging	  third	  food	  regime,	  but	  refers	  to	  these	  corporations	  such	  as	  Nestle,	  Monsanto	  and	  Unilever	  as	  “food	  empires”	  and	   uses	   the	   term	   “imperial	   food	   regime”	   to	   emphasise	   their	   role.	   Pechlaner	   and	  Otero	   (2008)	   specifically	   refer	   to	   the	   emergence	   of	   GM	   crops	   and	   associated	  intellectual	   property	   rights	   as	   evidence	   of	   what	   they	   call	   the	   “neoliberal	   food	  regime”.	  Holt-­‐Gimenez	  and	  Shattuck	   (2011:111)	   rely	  upon	  almost	   all	   of	   the	  above	  interpretations	  when	   they	  argue	   that	   the	  current	   food	  regime	   is	   “characterized	  by	  the	   unprecedented	  market	   power	   and	   profits	   of	  monopoly	   agrifood	   corporations,	  globalized	  animal	  protein	  chains,	  growing	  links	  between	  food	  and	  fuel	  economies,	  a	  “supermarket	  revolution”,	  liberalized	  global	  trade	  in	  food,	  increasingly	  concentrated	  land	   ownership,	   a	   shrinking	   natural	   resource	   base,	   and	   growing	   opposition	   from	  food	  movements	  worldwide”.	  	  Peine	  (2009)	  adopts	  McMichael’s	  (2009)	  approach	  of	  using	  food	  regime	  analysis	  to	  develop	   a	   “lens”	   or	   an	   “optic”	   on	   the	   food	   system.	   She	   argues	   that	   food	   regime	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theory	   is	  most	  useful	   in	   analysing	   the	  dynamics	  of	   the	   contemporary	   food	   system	  rather	   than	   as	   a	   way	   to	   define	   or	   determine	   a	   specific,	   stable	   set	   of	   rules	   and	  relationships	   that	   characterise	   the	   system.	   She	   explains	   that	   tensions	   and	  contradictions	   of	   competing	   food	   regimes	   drive	   change	   in	   the	   governance	   of	   food	  and	  farming	  systems	  (Peine,	  2009).	  For	  example,	  the	  current	  corporate	  food	  regime	  “absorbs	  certain	  elements	  of	  the	  US-­‐led	  surplus	  (second)	  regime	  while	  at	  the	  same	  time	  using	  those	  relationships	  to	  reconfigure	  the	  role	  of	  transnational	  agribusiness,	  allowing	   the	   private	   sector	   unprecedented	   participation	   in	   global	   governance”	  (Peine,	   2009:19-­‐20).	   The	   role	   of	   the	   United	   States	   government	   in	   fortifying	  intellectual	  property	  rights	  legislation	  around	  the	  world	  is	  an	  illustrative	  example	  of	  this,	  explained	  in	  more	  detail	  in	  chapter	  four	  of	  this	  thesis	  (see	  for	  example,	  Drahos	  2003	  and	  Sell,	  2003).	  The	  tools	  of	   food	  regime	  analysis	  can	  be	  used	  to	  understand	  the	   politics	   of	   alternative	   production	   and	   consumption	   systems,	   the	   politics	   of	  science	   and	   technology,	   and	   differing	   forms	   of	   governance	   and	   relationships	  between	  capital	   and	   the	   state	   (Campbell	   and	  Dixon,	  2009).	   In	   this	   thesis,	   the	   food	  regime	   concept	   is	   used	   to	   explain	   why,	   and	   how,	   the	   social	   and	   ecological	  contradictions	  of	  capitalist	  agriculture	  are	  being	  resolved	  by	  reliance	  upon	  GM	  crops	  and	  similar	  technologies.	  	  	  Each	  food	  regime	  has	  been	  characterised	  by	  a	  particular	  hegemon	  maximising	  their	  interests	   in	   capital	   accumulation	   (McMichael,	   2009).	   Britain's	   hegemony	   in	   the	  colonial	   period	   enabled	   its	   capitalists	   to	   extract	   value	   from	   colonial	   development	  and	   from	   industrial	   development	   at	   home	   through	   suppression	   of	   wage	   costs.	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During	  the	  second	  industrial	  food	  regime,	  the	  United	  States	  consolidated	  its	  position	  as	  the	  world	  food	  exporter	  with	  many	  dependent	  food	  importers,	  and	  disseminated	  its	   industrialised	  model	   of	   agriculture,	   using	   costly	   inputs	   to	   grow	   cash	   crops	   for	  export.	   In	   the	   contemporary	   economy,	   transnational	   corporations	   appear	   to	  dominate	   global	   circuits	   of	   food	   production	   and	   consumption,	   and	   capital	  accumulation	  (McMichael,	  2009),	  consistent	  with	  McMichael	  (2005;	  2012)	  and	  Van	  Der	  Ploeg’s	  (2010)	  assertion	  of	  the	  corporate,	  or	  imperial,	  food	  regime.	  	  	  One	  of	  the	  key	  questions	  that	  consistently	  emerges	  from	  food	  regime	  analysis	  is	  that	  of	   the	   role	   of	   the	   state.	   Food	   regime	   theory	   has	   been	   closely	   related	   to	   the	  development	   of	   nation-­‐states	   and	   understanding	   the	   ways	   in	   which	   the	   agrifood	  system	  has	  supported	  the	   interests	  of	  particular	  states.	  The	   interplay	  between	  the	  state	   and	   other	   economic	   institutions	   is	   also	   a	   crucial	   factor	   for	   understanding	  capital	  accumulation	   in	   the	  agrifood	  system.	   In	   the	  current	  context,	   the	  role	  of	   the	  state,	  as	  against	  that	  of	  private	  interests	  and	  corporations	  in	  particular,	  is	  a	  subject	  of	   considerable	   debate.	   It	   is	   commonly	   argued	   that	   the	   role	   of	   the	   state	   is	  diminishing,	   that	   national	   sovereignty	   has	   been	   reduced	   in	   the	   face	   of	   growing	  corporate	   power,	   and	   that	   states	   lack	   the	   capacity	   to	   appropriately	   govern	  transnational	   capital.	   Some	   maintain	   that	   the	   possibility	   of	   capital	   flight	   puts	  pressure	  on	  nation	  states	   to	  accommodate	  business	   interests	  and	  demands	  (Sklair	  and	   Miller,	   2010)	   and	   others	   claim	   that	   relationships	   between	   the	   state	   and	  corporate	   interests	   are	   so	   strong	   that	   we	   might	   say	   that	   our	   democracices	   have	  become	   “corpocracies”	   (Roth	   quoted	   in	   Farnsworth	   and	   Holden,	   2006:	   474).	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However,	  Peine	  rightly	  points	  out	  that	   it	  does	  not	  make	  sense	  to	  talk	  about	  power	  relations	  between	  states	  and	  capital	  as	  if	  it	  is	  a	  “zero-­‐sum	  game”	  (2009:19).	  Though	  the	  relationship	  between	  capital	  and	  the	  state	  may	  shift	  and	  change,	  capital	  requires,	  and	  has	  always	  required,	  extra-­‐economic	  power	   in	  order	   to	  maintain	   its	  economic	  activity	   (Meiksins-­‐Wood,	   2003).	   The	   state	   remains	   an	   active	   participant	   in	   the	  regulation	   of	   capital,	   even	   in	   the	   context	   of	  what	   is	   often	   called	   deregulation,	   but	  some	  argue,	  is	  better	  described	  as	  “neo-­‐regulation”	  (Pechlaner	  and	  Otero,	  2010)	  or	  “re-­‐regulation”	   (Anderson,	   1999).	   The	   complex	   symbiotic	   and	   mutual	   reliance	  between	   the	   state	   and	   capital	   is	   illustrated	   through	   mechanisms	   for	   the	  establishment	  of	  markets,	  such	  as	  the	  definition	  and	  protection	  of	  private	  property,	  as	   well	   as	   other	   state-­‐based	   activity	   that	   supports	   the	   on-­‐going	   maintenance	   of	  capitalist	  social	  relations	  (see	  for	  example,	  Carruthers	  and	  Babb,	  2000).	  	  	  It	   is	   unsurprising	   to	   see	   authors	   using	   the	   terms	   neoliberal	   and	   corporate	   to	  describe	  the	  current	  food	  regime	  interchangeably.	  Neoliberalism	  differs	  significantly	  in	   theory	   and	   practice,	   and	   the	   implementation	   of	   neoliberal	   policies	   vary	   across	  time	   and	   space	   (see	   for	   example,	   Castree,	   2008B;	  Edwards	   et	   al,	   2012).	  However,	  various	   authors	   (see	   for	   example,	  Heynen	   and	  Robbins,	   2005;	   and	   Castree,	   2008)	  have	   identified	  some	  key	   features	  of	  neoliberalism	  as	   it	  applies,	   in	  practice,	   to	   the	  biophysical	   world,	   including	   privatisation	   of	   biophysical	   resources;	   enclosure	   of	  common	   or	   publicly-­‐held	   resources	   and	   the	   exclusion	   of	   people	   from	   access	   to	  those;	   and	   valuation,	   which	   involves	   the	   reduction	   of	   ecosystems	   and	   other	  biophysical	  resources	  to	  commodities	  through	  marketisation	  and	  commodification.	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Much	   of	   what	   has	   been	   done	   in	   the	   name	   of	   neoliberalism	   has	   advanced	   the	  interests	   of	   corporations	   over	   other	   stakeholders.	   As	   Castree	   has	   said	  “[n]eoliberalism	  …	  involves	  a	  (re)negotiation	  of	  the	  boundaries	  between	  the	  market,	  the	   state	  and	  civil	   society	   so	   that	  more	  areas	  of	  people’s	   lives	  are	  governed	  by	  an	  economic	  logic”	  (Castree,	  2008:143).	  The	  creation	  of	  intellectual	  property	  rights	  for	  seeds	  is	  one	  example	  of	  the	  imposition	  of	  this	  kind	  of	  “economic	  logic”	  upon	  farmers.	  	  Some	  of	  the	  salient	  features	  of	  the	  current,	  or	  emergent,	  food	  regime	  that	  illustrate	  the	  power	  dynamics	  between	  corporations	  and	  the	  state	  include	  the	  increasing	  size,	  wealth	  and	  power	  of	  agrifood	  corporations;	  international	  trade	  rules	  and	  domestic	  laws	   that	   facilitate	   private	   governance	   and	   self-­‐regulation;	   privatisation	   of	  agricultural	   research	   and	   development;	   and	   privatisation	   of	   farmer	   cooperatives	  and	  parastatal	  organisations.	  Various	  changes	  in	  the	  Australian	  agrifood	  industry	  in	  recent	  years	  can	  be	  seen	  as	  a	  reflection	  of	  this	  corporate	  food	  regime	  in	  action.	  The	  de-­‐regulation	   of	   government	   agencies	   and	   farmers’	   cooperatives	   regulating	  agricultural	  production	  and	  distribution	  in	  the	  1990s	  and	  2000s	  and	  paved	  the	  way	  for	   increasing	   control	   by	   grain	   traders	   and	   grocery	   retailers.	  Reductions	   in	  public	  spending	   on	   agricultural	   research,	   and	   an	   increasing	   reliance	   on	   public-­‐private	  partnerships	   has	   a	   strong	   influence	   on	   the	   industry’s	   development,	  which	  will	   be	  explored	  further	  in	  later	  chapters.	  The	  recent	  release	  of	  a	  “National	  Food	  Plan”	  for	  Australia	  by	  the	  federal	  government,	  which	  was	  written	  in	  collaboration	  with	  many	  large	   corporations	   and	   with	   little	   input	   from	   civil	   society,	   also	   illustrates	   the	  Australian	   Government’s	   commitment	   to	   supporting	   agribusiness	   capital	   above	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other	   interests	   (DAFF,	   2013;	   Rose	   and	   Croft,	   2013).	   An	   exploration	   of	   the	   use	   of	  extra-­‐economic	   power	   with	   regard	   to	   intellectual	   property	   law	   and	   GM	   crops	   in	  chapter	  four	  of	  this	  thesis	  is	  also	  consistent	  with	  an	  understanding	  of	  the	  neoliberal	  /	  neo-­‐regulationist	  nature	  of	  contemporary	  statecraft,	  which	  some	  authors	  consider	  an	  important	  characteristic	  of	  the	  current	  food	  regime	  (Pechlaner	  and	  Otero,	  2008).	  	  	  The	   proliferation	   of	   GM	   crops,	   which	   enables	   seed	   and	   chemical	   companies	   to	  consolidate	  their	  power	  in	  the	  agrifood	  system,	  is	  highly	  dependent	  on	  the	  state	  to	  engage	   these	   mechanisms.	   The	   discussion	   and	   analysis	   in	   later	   chapters	   will	  demonstrate	  that	  the	  agrifood	  system	  is	  characterised	  by	  corporate	  hegemony	  and	  increasing	  consolidation	  of	  corporate	  power,	  accompanied	  and	  facilitated	  by	  strong	  state	  support	  and	  regulation.	  At	  the	  same	  time,	  the	  regime	  is	  marked	  by	  struggle	  and	  contradiction	  as	  some	  players	  push	  back	  against	  the	  expansion	  of	  GM	  crops	  and	  the	  loss	  of	  farmer	  autonomy	  they	  bring.	  This	  bears	  out	  arguments	  that	  we	  are	  currently	  living	  under	  a	  conflictual	  “corporate	  food	  regime”	  (McMichael,	  2009),	  dominated	  by	  “food	  empires”	   (Van	  Der	  Ploeg,	  2010)	  and	  supported	  by	  neo-­‐regulationist	  policies	  (Pechlaner	   and	  Otero,	   2008),	   albeit	   one	  which	   carries	   hangovers	   from	   the	  United	  States-­‐led	  second	  regime.	   It	   is	   in	   the	  context	  of	   this	   regime	   that	   the	  various	  social	  and	   ecological	   crises	   of	   capitalism	   are	   met	   with	   technological	   responses	   like	   GM	  crops,	  that	  may	  accelerate	  the	  contradictions	  of	  agriculture,	  rather	  than	  with	  more	  holistic	  approaches.	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The	  acceleration	  of	  agriculture’s	  contradictions	  through	  genetic	  enclosures	  	  
McMichael	  has	  recently	  written	  about	  agro-­‐industrial	  land	  grabs	  that	  are	  mobilised	  in	   response	   to	   “a	   fundamental	   accumulation	   crisis	   of	   the	   neoliberal	   project”	  (2012:681).	   Driven	   by	   various	   motivations	   including	   biofuel	   and	   biomass	  production,	  securing	  supplies	  of	  fresh	  water	  and	  of	  arable	  land,	  these	  land	  grabs	  are	  described	  as	  “illusory	  solutions”	  (McMichael,	  2012:681).	  This	  thesis	  takes	  the	  view	  that	  a	  similar	  argument	  can	  be	  made	  about	  genetic	  enclosures	  and	  GM	  crops	  which	  strengthen	   the	   subordination	   of	   both	   nature	   and	   farmers’	   labour	   to	   capital	  accumulation,	   while	   also	   generating	   sites	   of	   and	   opportunities	   for	   resistance,	   by	  both	  labour	  and	  nature.	  	  
	  Technological	   development	   is	   one	  mechanism	   for	   responding	   to	   the	   barriers	   and	  contradictions	   of	   the	   capital	   accumulation	   process,	   to	   reduce	   labour	   and	  material	  costs	   and	   to	   develop	   new	   consumer	   goods.	   Technology	   is	   also	   used	   to	   address	  environmental	   degradation,	   the	   exhaustion	   of	   non-­‐renewable	   resources,	   the	  disruption	  of	  ecological	  processes	  that	  support	  life	  and	  so	  on.	  As	  Foster	  has	  written,	  “ecological	  problems	  are	  treated	  even	  by	  many	  “green”	  thinkers	  as	  mere	  barriers	  to	  be	   surmounted,	   usually	   by	   technological	   means,	   with	   the	   primary	   object	   of	  sustaining	  capital	  accumulation”	  (2007:53).	  	  	  GM	   crops	   are	   often	   posited	   as	   a	   means	   by	   which	   the	   “ecological	   problems”	   of	  industrial	   agriculture	   can	   be	   surmounted.	   However,	   GM	   crops	   are	   developed	   in	  preference	   to	   a	   range	   of	   alternative	   agro-­‐ecological	   innovations	   and	   public	   policy	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approaches	   to	   the	   problems	   that	   they	   ostensibly	   address.	   A	   key	   question	   about	  technological	   development,	   posed	   by	   Kovel,	   recalls	   the	   various	   political	   and	  economic	   interests	   at	   play:	   “which	   science,	   in	   the	   service	   of	   which	   interests	   and	  shaped	   by	   which	   social	   forces?”	   (2002:117).	   The	   type	   of	   technology	   that	   is	  discovered,	   invented	   and	  developed	   at	   any	  particular	   time	   is	   dependent	   upon	   the	  prevailing	  social	  relations	  (Buck,	  2007),	  and	  the	  opportunities	  and	  constraints	  of	  the	  biophysical	  world	  are	  equally	  defined	  by	   those	  social	   relations	  (Castree,	  2001:15).	  Smith’s	  concepts	  of	  the	  “production	  of	  nature”	  (1984)	  and	  capital’s	  relationship	  with	  nature	  as	  an	  “accumulation	  strategy”	  (2007)	  facilitate	  a	  more	  fruitful	  understanding	  of	   the	   role	  of	   innovations	   like	  GM	  crops	   in	   contemporary	  agriculture,	   that	   answer	  some	   of	   these	   questions	   regarding	   the	   role	   of	   power	   relations	   and	   economic	  interests	  in	  determining	  the	  course	  of	  technological	  development.	  	  	  Smith	  (1984)	  argues	  that	  capital’s	  “production	  of	  nature”	  entails	  a	  transformation	  of	  the	  biophysical	  world	  and	  its	  internalisation	  by	  capital.	  These	  conceptions	  are	  based	  on	   a	   critical	   geographical	   perspective	   of	   the	   relationship	   between	   society	   and	   the	  biophysical	   world.	   Rather	   than	   seeing	   nature	   as	   something	   external	   to	   human	  society,	  whether	  as	  an	  idyllic	  other	  to	  be	  preserved	  and	  venerated	  or	  as	  a	  reservoir	  to	   be	   exploited,	   this	   critical	   geographic	   perspective	   treats	   nature	   as	   “inescapably	  
social	  …	  defined,	  delimited,	  and	  even	  physically	  reconstituted	  by	  different	  societies,	  often	   in	   order	   to	   serve	   specific,	   and	   usually	   dominant,	   social	   interests”	   (Castree,	  2001:3).	  According	  to	  this	  view,	  the	  natural	  cannot	  be	  abstracted	  from	  the	  social.	  An	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analysis	   of	   power	   relations	   is	   essential	   to	   understanding	   how	   and	   why	   the	  biophysical	  world	  is	  being	  produced,	  transformed,	  managed	  and	  manipulated.	  	  	  Boyd,	  Prudham	  and	  Schurman	  (2001)	  rely	  on	  Smith’s	  “social	  production	  of	  nature”	  concept	   in	   extending	   Marx’s	   work	   on	   labour	   into	   an	   analysis	   of	   capitalism’s	  relationship	   to	   the	   biophysical	   world.	   They	   refer	   to	   Marx’s	   thesis	   regarding	   the	  “formal”	   and	   the	   “real”	   subsumption	   of	   labour,	   which	   distinguishes	   between	   the	  extraction	  of	  absolute	  and	  relative	  surplus	  value.	  There	  is	  not	  a	  “sharp	  distinction”	  between	  real	  and	  formal	  subsumption	  of	  either	  labour	  or	  nature	  (Smith,	  2007:33).	  Regarding	   labour,	   the	  difference	  can	  be	  understood	  such	   that	   formal	  subsumption	  occurs	  where	  labourers	  enter	  into	  a	  wage	  relationship	  with	  capital,	  but	  retain	  some	  “immediate,	   creative	   control	   over	   the	   labour	   process”	   (Smith,	   2007:13).	   Under	  formal	   subsumption,	   capital	   subordinates	   the	   labour	   process	   as	   it	   is	   and	   surplus	  labour	   is	   extracted	   on	   an	   absolute	   basis.	   As	   industry	   develops,	   management	  intervenes	   in	   the	   labour	   process	   itself.	   Relative	   surplus	   value	   is	   extracted	   by	  reducing	  labour	  costs	  and	  by	  imposing	  efficiency	  and	  productivity	  measures	  such	  as	  mechanisation.	  This	  is	  what	  Marx	  refers	  to	  as	  “the	  real	  subsumption	  of	  labour”	  (see	  Marx,	  1976:1019-­‐1025).	  The	  labour	  process	  changes,	  labour	  is	  divided,	  and	  workers	  lose	   autonomy	   over	   production.	   As	   relative	   surplus	   value	   becomes	   the	   source	   of	  profits,	  Smith	  says	  that	  workers	  are	  “subsumed	  within	  the	  multidimensional	  web	  of	  capitalist	  technology	  and	  social	  organization”	  (2007:28).	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Boyd	  and	  his	  co-­‐authors	  (2001)	  advance	  an	  argument	  that	  the	  concept	  of	  formal	  and	  real	  subsumption	  could	  also	  be	  applied	  to	  capital’s	  relationship	  with	  nature,	  or	  “the	  biophysical	   world”.	   The	   formal	   subsumption	   of	   nature	   takes	   place	   when	   raw	  biophysical	  materials	  are	  extracted	  and	  put	  to	  work	  for	  capital.	  Biological	  processes	  are	  accepted	  and	  used	  in	  their	  pre-­‐existing	  form.	  In	  agriculture,	  formal	  subsumption	  is	   represented	   by	   the	   geographical	   expansion	   of	   production	   into	   new	   areas,	  mobilising	   more	   biophysical	   resources	   for	   farming.	   Contemporary	   transnational	  land	  grabs	  for	  arable	  land	  and	  access	  to	  crucial	  resources,	  and	  the	  land-­‐use	  conflicts	  between	  housing	  and	  farming	  in	  peri-­‐urban	  areas	  of	  Sydney	  and	  other	  major	  cities	  are	   current	   examples	   of	   this	   approach	   to	   subsuming	   nature.	   In	   the	   formal	  subsumption	  process,	  biophysical	  resources	  are	  inputs	  into	  the	  production	  process	  but	  they	  are	  “not	  subject	  to	  direct	  industrial	  transformation”	  (Boyd	  et	  al,	  2001:562).	  Rather,	  firms	  “confront	  the	  biophysical	  world	  as	  an	  exogenous	  set	  of	  stocks	  or	  flows,	  biophysical	  processes,	  and	  material	  characteristics”	  (Boyd	  et	  al,	  2001:562).	  	  	  By	   contrast,	   the	   real	   subsumption	  of	  nature	  occurs	  when	   the	  biophysical	  world	   is	  made	  more	   conducive	   to	   a	   greater	   production	   of	   relative	   surplus	   value	   and	   /	   or	  reproduces	  capital	  itself.	  Some	  theorists	  argue	  that	  the	  real	  subsumption	  of	  nature	  can	  take	  place	  only	  in	  “biologically	  based	  sectors	  that	  operate	  according	  to	  a	  logic	  of	  cultivation”	   (Boyd	   et	   al,	   2001:564),	   such	   as	   agriculture,	   forestry	   and	   fisheries.	  According	   to	   this	   understanding,	   real	   subsumption	   involves	   an	   intervention	   in	  biological	   processes	   in	   order	   to	   make	   them	   conducive	   to	   greater	   productivity	   by	  impacting	   on	   yield,	   production	   time	   and	   /	   or	  metabolism	   (Boyd	   et	   al,	   2001:564).	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This	   involves	   the	   use	   of	   such	   means	   as	   breeding	   processes,	   growth	   hormones,	  chemical	   fertilisers	   and	   pesticides	   to	   increase	   or	   accelerate	   production	   (Castree,	  2008:146;	  Boyd	  et	  al,	  2001:557).	  	  	  Others,	   such	   as	   Smith	   (2007)	   and	   Clark	   (2010)	   consider	   this	   too	   narrow	   a	  conception	  of	  real	  subsumption	  as	  applied	  to	  the	  biophysical	  world.	  What	  is	  crucial	  for	  Smith	  (2007:15)	  is	  not	  only	  the	  intervention	  by	  capital	  into	  biological	  processes,	  but	  also	  the	  element	  of	  social	  cooperation	  that	  enables	  such	  subsumption.	  He	  takes	  the	  view	  that	  the	  real	  subsumption	  of	  nature	  can	  be	  executed	  through	  mechanisms	  such	   as	   financialisation	   and	   the	   creation	   of	   intellectual	   property	   rights.	   In	   these	  cases,	   “natures	   circulate	   financially	   in	   the	   garb	   of	   commodity	   futures,	   ecological	  credits,	   corporate	   stocks,	   environmental	   derivatives”	   (Smith,	   2007:14)	   and	   are	  linked	  back	  to	  the	  exchange	  value	  of	  some	  aspect	  of	  the	  “socially	  produced	  nature”.	  Smith	  argues	   that	   the	  power	  of	   technological	  and	  social	  organisation	   is	   integral	   to	  the	  real	  subsumption	  of	  labour,	  and	  the	  same	  can	  be	  said	  for	  the	  real	  subsumption	  of	  nature.	  Smith	  likens	  the	  role	  of	  “fictitious	  capital”	   in	  the	  biophysical	  world,	  such	  as	  “ecological	  credits,	  mitigation	  markets	  and	  environmental	  derivatives”,	  in	  the	  real	  subsumption	   of	   nature	   to	   the	   operation	   of	   pensions	   and	   mortgages	   in	   the	   real	  subsumption	  of	  labour.	  Clark	  (2010)	  also	  prefers	  a	  more	  expansive	  approach	  to	  the	  concept	  of	  nature’s	  real	  subsumption	  by	  capital.	  He	  argues	   that	  “real	  subsumption	  should	   apply	   to	   any	   manipulation	   of	   an	   organism	   or	   its	   environment	   that	   helps	  facilitate	  the	  accumulation	  of	  capital”	  (2010:32).	  He	  says	  that	  the	  reconstruction	  of	  nature	   is	  nothing	  new,	  but	   “the	   real	   subsumption	  of	  nature	   is	  being	  driven	  by	   the	  
61	  	  
need	   to	   overcome	   (socio)ecological	   obstacles	   to	   capital	   accumulation”	   (Clark,	  2010:221).	  	  According	   to	  all	  of	   these	  approaches,	   the	  proliferation	  of	  GM	  crops	   is	  evidence	   for	  the	  real	  subsumption	  of	  nature	  by	  capital.	  Indeed,	  GM	  crops	  are	  cited	  by	  all	  of	  these	  authors	  as	  an	  example	  of	  the	  real	  subsumption	  of	  nature.	  They	  involve	  manipulation	  of	   biological	   organisms	   that	   operate	   according	   to	   a	   “logic	   of	   cultivation”,	  with	   the	  aim	  of	  increasing	  capital	  accumulation.	  Social	  and	  technological	  organisation	  is	  also	  highly	  relevant	  given	  that	  accumulation	  through	  GM	  crops	  is	   inextricably	   linked	  to	  the	  creation	  of	  intellectual	  property	  rights	  through	  genetic	  enclosures,	  as	  discussed	  in	  chapter	  two.	  These	  intellectual	  property	  rights	  are	  inseparable	  from	  the	  GM	  crops	  themselves,	   being	   a	   key	   driver	   for	   investment	   in	   and	   development	   of	   the	   plant	  technology.	  This	  is	  recognised	  by	  Kloppenburg	  (2004)	  in	  his	  analysis	  of	  the	  political	  economy	  of	  plant	  biotechnology,	  which	  acknowledges	  not	  only	  the	  influence	  of	  the	  breeding	   technologies,	   but	   the	   crucial	   role	   of	   the	   socio-­‐legal	   structures	   that	   are	  associated	   with	   them.	   Similarly,	   Dutfield	   (2003)	   has	   noted	   the	   conspicuous	  simultaneity	   of	   the	   progression	   of	   plant	   breeding	   technology	   and	   intellectual	  property	   law	   for	   plants.	   Cases	   of	   contamination	   by	   GM	   crops	   in	   recent	   years	   and	  associated	  legal	  actions	  against	  farmers	  (Mueller,	  2006;	  Hubbard,	  2009;	  Center	  for	  Food	  Safety,	  2010)	   illustrate	  that	  these	  plants	  are	  highly	  valued	  as	  technology	  and	  property	   to	  which	  particular	   legal	   provisions,	   rights	   and	  obligations	   attach.	  These	  legal	   provisions	   operate	   within	   the	   supportive	   institutional	   apparatus	   of	   the	  corporate	  food	  regime,	  which	  includes	  the	  privatisation	  of	  plant	  breeding	  programs,	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deregulation	   of	   parastatal	   organisations,	   and	   the	   enforcement	   of	   intellectual	  property	  laws	  via	  transnational	  trade	  agreements.	  This	  socio-­‐political	  infrastructure	  facilitates	   genetic	   enclosures	   that	   are	   being	   used	   to	   overcome	   various	   social	   and	  ecological	   barriers	   to	   capital	   accumulation,	   extending	   the	   subsumption	   of	   both	  nature	  and	  labour	  in	  the	  process.	  The	  following	  chapter	  will	  provide	  further	  details	  of	  these	  links	  between	  the	  law,	  public	  policy	  and	  technological	  development.	  	  	  	  To	   quote	   Smith,	   who	   was	   himself	   paraphrasing	   Engels,	   “the	   bourgeoisie	   has	   no	  solution	   to	   the	   environmental	   problem,	   they	   simply	   move	   it	   around”	   (2007:20).	  Capital	   treats	   social	   and	   ecological	   contradictions	   in	   the	   production	   process	   as	  opportunities	   for	  new	  accumulation	   strategies,	  which	   resolve	   some	  contradictions	  in	   exchange	   for	   creating	   new	   ones.	   Rather	   than	   lasting	   solutions	   or	   resolutions,	  capital	  reconfigures	  its	  circuits	  of	  accumulation,	  changing	  the	  distribution	  of	  surplus	  value	   and	   producing	   different	   winners	   and	   losers.	   In	   a	   similar	   vein,	   McMichael	  argues	  that	  new	  agro-­‐industrial	  land	  grabs	  mobilised	  in	  response	  to	  “a	  fundamental	  accumulation	   crisis”	   are	   “likely	   to	   only	   buy	   time	   (and	   space)	   in	   the	   short	   run	   for	  political	   and	   economic	   elites	   and	   a	   global	   consuming	   class.	   In	   the	   longer	   run,	   the	  attempt	   to	   resolve	   food	   regime	   contradictions	   by	   a	   spatial	   fix	   may	   well	   be	  catastrophic”	   (McMichael,	  2012:681).	  There	  are	   indications	   that	   these	   impacts	  are	  already	  being	  felt	  with	  respect	  to	  GM	  crops.	  There	  is	  evidence	  that	  both	  labour	  and	  nature	  heartily	   resist	   their	   subsumption	  by	   capital,	  which	   leads	   to	   the	   creation	  of	  more	  contradictions	  and	  accelerates	  existing	  ones.	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For	  example,	  a	  study	  released	  in	  mid-­‐2013	  shows	  increasing	  pest	  resistance	  to	  GM	  crops	  bred	  to	  be	  insect-­‐repellent.	  Of	  thirteen	  major	  pest	  species	  examined,	  five	  had	  developed	   resistance	   over	   a	   five-­‐year	   period	   (Tabashnik	   et	   al,	   2013).	   Similarly,	  research	   reviewing	   the	   ecological	   impacts	   of	   the	   first	   sixteen	   yeas	   of	   GM	   crop	  cultivation	  in	  the	  United	  States	  shows	  that	  herbicide-­‐resistant	  GM	  crops	  require	  less	  herbicide	   applications	   for	   the	   first	   few	   years.	   But	   in	   a	   short	   time,	  weeds	   develop	  resistance	   to	   the	   herbicide,	   becoming	   what	   are	   popularly	   referred	   to	   as	   “super-­‐weeds”.	  These	   resistant	  weeds	   requiring	   the	   application	  of	   a	   greater	  quantity	   and	  variety	  of	  chemicals,	  as	  well	  as	  higher	  labour	  costs	  and	  other	  costs	  associated	  with	  more	  weed-­‐control	  activity	   (Benbrook,	  2012).	  By	  contrast,	   recent	  evidence	   from	  a	  group	  of	  agronomists	  (Heineman	  et	  al,	  2013)	  shows	  that	  the	  non-­‐GM	  seed	  and	  crop	  management	   practices	   used	   by	   Western	   European	   farmers	   is	   increasing	   yields	  faster	   than	   the	  GM-­‐led	  approach	  being	  used	   in	   the	  United	  States	   and	  Canada.	  The	  research	  also	  finds	  a	  decrease	  in	  chemical	  use	  amongst	  non-­‐GM	  farmers	  (Heineman	  et	   al,	   2013).	   These	   findings	   suggest	   that	   GM	   crops	   may	   be	   accelerating	   the	  “biophysical	   contradictions”	   of	   agriculture	   (Weis,	   2010),	   as	   nature	   rejects	   its	  subordination	  to	  the	  dictates	  of	  capital.	  	  	  GM	   crops	   are	   also	   accelerating	   contradictions	   in	   the	   relationship	   between	   capital	  and	   farmers.	   Farmers	   face	   increasing	   costs	   for	   agricultural	   inputs,	   against	  decreasing	   revenue	   for	   their	   produce	   (see,	   for	   example,	   Carolan,	   2012).	  GM	   crops	  contribute	   significantly	   to	   this,	   as	  Moss	   (2009)	   explains,	  with	   seed	   cost	   increases	  exceeding	  production	   increases.	  From	  2000	   to	  2008,	   real	   seed	  costs	   in	   the	  United	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States	   increased	  at	  an	  average	  annual	   rate	  of	   five	  per	  cent	   for	  corn,	  almost	  eleven	  per	  cent	  for	  cotton,	  and	  seven	  per	  cent	  for	  soybeans	  –	  all	  markets	  in	  which	  GM	  seeds	  dominate	   (Moss,	   2009).	  One	  of	   the	  most	   acute	   examples	  of	  GM	  crops	  accelerating	  capitalism’s	  contradictions,	  and	  their	  impact	  on	  farmers,	  is	  that	  of	  the	  Indian	  cotton	  industry.	  Monsanto’s	  GM	  cotton	  now	  accounts	   for	  95	  per	  cent	  of	   the	  Indian	  cotton	  farming	  industry.	  The	  company’s	  control	  of	  seeds	  is	  correlated	  with	  its	  control	  over	  the	   lives	  of	   farmers	  (Shiva,	  2013)	  and	  has	  been	  associated	  with	  rapidly	   increasing	  debt	   levels	   for	   Indian	  cotton	   farmers.	  Tragically,	  Shiva	   (2013)	  also	  claims	   that	   the	  introduction	   of	   GM	   cotton	   has	   contributed	   to	   an	   increase	   in	   debt-­‐related	   suicides	  amongst	  farmers.	  	  	  	  In	  addition	  to	  increasing	  costs	  and	  associated	  debt,	  farmers	  around	  the	  world	  report	  reduced	  autonomy	  in	  terms	  of	  what	  they	  plant,	  when	  and	  how	  they	  grow	  crops,	  and	  to	  whom	  they	  sell	  crops	  in	  places	  as	  diverse	  as	  Argentina	  (Levidow	  and	  Paul,	  2010),	  India	  (McKinney,	  2013)	  and	  South	  Africa	  (Witt	  et	  al,	  2006).	  Chapter	  five	  will	  explore	  these	  issues	  of	  autonomy,	  alienation	  and	  extraction	  of	  value	  from	  farmers	  in	  greater	  detail.	  	  In	   view	   of	   these	   impacts,	   there	   remains	   strong	   resistance	   by	   farmers	   to	   their	  subordination	   by	   GM	   crops.	   La	   Via	   Campesina,	   one	   of	   the	   world’s	   largest	   non-­‐government	  organisations,	   representing	  an	  estimated	  200	  million	  peasant	   farmers	  and	   their	   local	   organisations	   globally	   (Via	   Campesina,	   undated),	  maintains	   a	   firm	  position	   against	  GM	   crops	   and	   threats	   to	   “seed	   sovereignty”.	  Many	   farmers	   in	   the	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United	   States	   and	   Canada	   have	   taken	   (largely	   unsuccessful)	   legal	   action	   against	  Monsanto	   to	  defend	   their	   land	   against	  GM	   contamination.	   European	   farmers	  have	  had	   greater	   success,	   exemplified	   by	   the	   recent	   decision	   of	  Monsanto	   to	  withdraw	  new	   patent	   applications	   and	   GM	   crop	   development	   plans	   in	   Europe	   (Dunmore,	  2013).	   An	   expert	   government	   committee	   in	   India	   responded	   to	   public	   concerns	  recently	   by	   making	   recommendations	   to	   impose	   a	   moratorium	   on	   GM	   crop	   field	  trials	  until	  a	  proper	  regulatory	  system	  is	  in	  place	  (India	  Daily	  News,	  2013).	  The	  next	  two	   chapters	   will	   explore	   some	   of	   these	   dynamics	   between	   the	   contradictions	   of	  capitalist	  agriculture	  and	  responses	  to	  them.	  
Conclusion	  	  
This	  chapter	  has	  discussed	  the	  fact	  that	  the	  capitalist	  mode	  of	  production	  generates	  many	  social	  and	  ecological	  contradictions	  that	  can	  create	  the	  impetus	  for	  a	  range	  of	  possible	  responses.	  An	  outline	  of	  O’Connor’s	  second	  contradiction	  thesis,	  combined	  with	   other	   eco-­‐socialist	   approaches,	   has	   shown	   that	   the	   response	   to	   these	  contradictions	  is	  a	  political	  question	  determined	  by	  struggle.	  	  Food	  regime	  analysis	  is	  helpful	  in	  understanding	  the	  current	  context	  in	  which	  these	  struggles	  are	  taking	  place.	  The	  current	  food	  regime	  is	  conflictual	  and	  characterised	  by	  struggle	  between	  corporate	  interests	  and	  other	  actors,	  but	  the	  balance	  of	  power	  falls	   in	   favour	   of	   corporations.	   Some	   of	   the	   relevant	   features	   of	   this	   food	   regime	  include	   increasing	   size,	   wealth	   and	   power	   of	   agrifood	   corporations;	   international	  trade	   rules	   and	   domestic	   laws	   that	   facilitate	   private	   governance;	   privatisation	   of	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agricultural	   research	   and	   development;	   and	   privatisation	   of	   collective	   or	   public	  organisations.	   In	   this	   context,	   the	   social	   and	   ecological	   contradictions	   of	   capitalist	  agriculture	   are	   being	   addressed	   by	   mechanisms	   like	   GM	   crops.	   The	   following	  chapter	   will	   detail	   how	   public	   and	   corporate	   resources	   are	   deployed	   through	  intellectual	  property	  laws	  and	  various	  other	  regulations,	  processes	  and	  agencies	  to	  facilitate	  genetic	  enclosures	  that	  consolidate	  corporate	  economic	  power	  and	  further	  subordinate	  nature	  and	  labour	  to	  the	  circuit	  of	  capital	  accumulation.	  	  	  Through	  these	  genetic	  enclosures,	  GM	  crops	  create	  a	  link	  between	  the	  subsumption	  of	  nature	  and	  the	  subsumption	  of	  (farmers’)	   labour.	  The	  proliferation	  of	  GM	  crops	  consolidates	   corporate	   ownership	   of	   the	   means	   of	   production	   and	   concentrates	  economic	   power	   through	   the	   extension	   of	   intellectual	   property	   rights.	   The	  embodiment	   of	   property	   rights	   in	   seeds,	   the	  manipulation	   of	   biological	   processes	  through	   genetic	   modification,	   and	   the	   reproduction	   of	   capital	   through	   the	  germination	   of	   crops	   is	   evidence	   of	   the	   real	   subsumption	   of	   nature	   to	   capital	  accumulation.	  This	  constitutes	  a	  transition	  from	  the	  formal	  to	  the	  real	  subsumption	  of	  nature.	  At	  the	  same	  time,	  GM	  crops	  encourage	  a	  transition	  from	  the	  formal	  to	  the	  real	   subsumption	  of	   farmers’	   labour.	  The	  propagation	  of	  GM	  crops	   along	  with	   the	  restrictive	   conditions	   that	   apply	   to	   their	   production	   and	   distribution,	   change	  agricultural	   labour	   processes,	   reducing	   farmers’	   autonomy.	   This	   will	   be	   detailed	  further	  in	  chapter	  five.	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Chapter	  4:	  The	  politics	  of	  plant-­‐related	  intellectual	  property	  law,	  plant	  
breeding	  and	  the	  proliferation	  of	  GM	  crops	  	  
Introduction	  	  
This	  chapter	  provides	  a	  brief	  history	  of	  the	  politics	  surrounding	  the	  development	  of	  plant-­‐related	   intellectual	   property	   law	   internationally,	   and	   with	   a	   particular	  concentration	  on	  Australia	  and	  the	  United	  States.	  This	  provides	  a	  background	  for	  a	  broader	  discussion	  of	  the	  politics	  regarding	  the	  proliferation	  of	  GM	  crops.	  	  	  The	  first	  section	  explains,	  in	  broad	  terms,	  the	  main	  types	  of	  plant-­‐related	  intellectual	  property	   law	   relevant	   to	   this	   thesis	   and	   sketches	   the	   “co-­‐evolutionary”	   (Dutfield,	  2008)	   relationship	   between	   the	   development	   of	   plant	   breeding	   technology	   and	  intellectual	   property	   law.	   Beginning	   with	   the	   United	   States,	   which	   was	   the	   first	  jurisdiction	  to	  legislate	  for	  plant-­‐related	  intellectual	  property,	  this	  section	  provides	  a	  framework	  for	  understanding	  the	  interaction	  between	  the	  legal	  and	  technological	  developments	   and	   the	   political	   machinations	   surrounding	   the	   development	   of	  certain	  types	  of	  plant	  breeding.	  	  	  In	   the	  second	  section,	  some	  definitions	  are	  provided	  to	  distinguish	  GM	  crops	   from	  plants	   bred	   by	   other	  means.	   This	   section	   also	   addresses	   the	   question	   of	  why	   GM	  crops	  are	  more	   susceptible	   to	  genetic	   enclosure	   than	  plants	  bred	  by	  other	  means,	  particularly	  with	  reference	  to	  the	  generation	  of	  an	  “anticommons”	  (Burk,	  2009:86)	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or	   “patent	   thickets”,	   where	   “multiple	   IP	   rights	   cover	   the	   same	   technology	   and	  therefore	  overlap”	  (Burk,	  2009:89).	  	  Having	  established	  the	  particular	  tendency	  for	  GM	  crops	  towards	  genetic	  enclosure,	  the	   following	   section	   explains	   how	   international	   convergence	   of	   intellectual	  property	   laws	   further	   strengthens	   those	   enclosures.	   The	   role	   of	   political	   and	  economic	   power	   relations	   in	   driving	   this	   convergence	   is	   also	   explored,	   and	   in	  particular,	  the	  use	  of	  trade	  law	  and	  agreements.	  	  	  This	   discussion	   of	   the	   legal	   and	   political	   dimensions	   of	   global	   genetic	   enclosures	  provides	   a	   background	   for	   a	   discussion	   of	   the	   institutionalisation	   of	   GM	   crops.	  Despite	  a	  broad	  base	  of	  agreement	  amongst	  agricultural	  scientists	  and	  food	  security	  experts	   that	   a	   transformation	   of	   the	   industrial	   agriculture	   system	   is	   crucial	   to	  meeting	  future	  food	  needs,	  dependence	  on	  the	  private	  sector	  means	  that	  GM	  crops	  continue	  to	  attract	  a	  considerable	  amount	  of	  research	  funding.	  This	  thesis	  considers	  arguments	   that	   plant-­‐related	   intellectual	   property	   laws	   stifle	   rather	   than	   foster	  innovation.	  	  	  At	  the	  end	  of	  the	  chapter,	  a	  brief	  overview	  of	  the	  status	  of	  GM	  crops	  illustrates	  how	  genetic	   enclosures	   are	   operating	   in	   practice.	   This	   includes	   details	   of	   the	   global	  adoption	  of	  GM	  crops,	  some	  detail	  about	  which	  varieties	  are	  grown	  in	  the	  relevant	  countries	  for	  this	  thesis	  and	  the	  GM	  traits	  they	  carry.	  This	  prepares	  the	  ground	  for	  an	  analysis	  in	  chapter	  five	  of	  the	  impacts	  of	  GM	  crop	  proliferation	  for	  farmers.	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The	  development	  of	  intellectual	  property	  law	  for	  plants	  	  
There	  are	  two	  key	  bodies	  of	  intellectual	  property	  law	  that	  are	  relevant	  to	  plants	  and	  plant	  breeding.	  These	  are	  patents	  and	  plant	  variety	  protection,	  which	  is	  sometimes	  also	  called	  plant	  breeders’	  rights	  protection.	  Patents,	  a	  type	  of	  intellectual	  property,	  like	  copyright,	  trade	  marks	  and	  industrial	  designs,	  protect	  the	  economic	  interests	  of	  inventors	  by	  enabling	  them	  to	  prevent	  others	  from	  using	  or	  selling	  their	   invention	  for	   a	   given	  period	  of	   time	   (Dutfield,	   2009).	  By	   extension,	   the	   inventor	   can	   license	  others	  to	  use	  their	  invention	  subject	  to	  certain	  conditions,	  for	  example,	  the	  payment	  of	  a	  license	  fee.	  In	  order	  to	  obtain	  this	  form	  of	  protection,	  the	  inventor	  must	  make	  an	  application	   for	   a	   patent	   and	   the	   invention	   must	   meet	   the	   requirements	   of	   the	  relevant	  patent	  legislation.	  	  	  Plant	  variety	  protection	   is	  a	   form	  of	   intellectual	  property	   that	  has	  been	  developed	  specifically	  for	  plants	  and	  plant	  breeders,	  following	  the	  1961	  International	  Union	  for	  the	  Protection	  of	  New	  Varieties	  of	  Plants	  (UPOV).	  This	  property	  right	  is	  similar	  to	  a	  patent,	   but	   generally	   provides	   a	   range	   of	   exceptions,	   in	   recognition	   of	   the	   special	  relationship	   between	   farmers	   and	   seeds	   (Mills,	   2010).	   Exceptions	   include	  permission	   for	   farmers	   to	   save	   seeds	   and	   for	   the	   conduct	   of	   research	   with	   the	  protected	   material	   (the	   availability	   of	   these	   exceptions	   is	   subject	   to	   domestic	  implementation).	   Plant	   variety	   protection	   has	   typically	   been	   considered	   less	  restrictive	  and	   less	   likely	   to	  create	   inequity	   in	   the	   farming	  sector	   than	  patent	   law.	  However,	   increasing	   convergence	   between	   patent	   and	   plant	   variety	   protection	  regimes	   in	  recent	  years,	  and	  a	   tightening	  of	  plant	  variety	  protection,	  suggests	   that	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this	  may	  be	  changing.	  Furthermore,	  the	  UPOV	  Convention	  was	  amended	  in	  1991	  to	  allow	   “dual	   protection”	   of	   plants,	  meaning	   that	   plants	   could	  hold	  both	  patent	   and	  plant	   variety	   protection.	   Australia,	   Canada	   and	   the	  United	   States,	   are	   some	   of	   the	  countries	   that	   have	   taken	   up	   this	   dual	   protection	   option	   in	   domestic	   legislation	  (Dutfield,	  2008).	  	  	  The	   development	   of	   plant-­‐related	   intellectual	   property	   laws	   has	   taken	   place	   in	  conjunction	   with	   the	   emergence	   of	   plant	   breeding	   technologies	   such	   as	  hybridisation	   and	   genetic	   modification.	   The	   genetic	   enclosures	   with	   which	   this	  thesis	  is	  concerned	  have	  stimulated,	  and	  have	  been	  stimulated	  by,	  increasing	  private	  interest	   and	   investment	   in	   plant	   breeding.	   Scholars	   such	   as	   Kloppenburg	   (2004),	  Dutfield	  (2009),	  Drahos	  (2004)	  and	  Sell	  (2003)	  have	  written	  extensively	  about	  the	  influence	   of	   private	   interests	   and	   political	   power	   in	   constructing	   intellectual	  property	   law	   for	  plants.	  Dutfield	  describes	   this	  as	  a	   “co-­‐evolutionary	   relationship”	  (2009:35)	  and	  a	  brief	  overview	  is	  provided	  here.	  	  	  The	  history	  of	  intellectual	  property	  protection	  for	  plants	  begins	  in	  the	  United	  States,	  with	   the	   enactment	   of	   the	   Plant	   Patent	   Act	   in	   1930	   (Mills,	   2010).	   This	   patenting	  scheme	  was	   limited	  to	  asexually	  reproduced	  plants,	   like	  hybrids.	  Around	  the	  same	  time,	   agricultural	   researchers	   developed	  hybrid	   corn	   that	   promised	   lucrative	   new	  opportunities	   for	   commercialisation	   and	   industrialisation	   of	   agriculture	  (Kloppenburg,	   2004).	   These	   developments	   in	   the	   United	   States	   started	   a	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conversation	  at	  the	  global	  level	  (Mills,	  2010),	  which	  led	  to	  the	  adoption	  of	  the	  UPOV	  Convention	  in	  1961.	  	  	  Various	  European	  countries	  enacted	  plant	  variety	  protection	  legislation	  during	  the	  1960s,	   following	   UPOV.	   UPOV	   standards	   were	   progressively	   strengthened	   in	   its	  1978	   and	   1991	   versions.	   The	   Convention	   covers	   plant	   varieties	   that	   are	   new,	  distinct,	  uniform	  and	  stable	  (UPOV	  Convention,	  Articles	  1,6,7,8,9).	  New	  varieties	  are	  those	   that	   have	   not	   been	   sold,	   distributed,	   or	  marketed	   in	   the	   jurisdiction	  where	  protection	  is	  sought.	  Protected	  varieties	  must	  be	  distinguished	  from	  other	  plants	  by	  one	  or	  more	  characteristics,	  and	  must	  demonstrate	  stability	  and	  uniformity	  of	  their	  characteristics	   after	   propagation	   (Dutfield,	   2008).	   The	   United	   States	   enacted	   its	  plant	   variety	   protection	   law	   in	   1970,	   Australia	   followed	   in	   the	   late	   1980s	   and	  Canada	  in	  the	  early	  1990s.	  In	  addition	  to	  plant	  patents	  and	  plant	  variety	  protection,	  the	  United	   States	   extended	   its	   utility	   patent	   system	   to	   plants	   in	   the	   1980s.	   These	  various	  types	  of	  protection	  were	  thought	  to	  be	  mutually	  exclusive	  until	   the	  United	  States	   Board	   of	   Patent	   Appeals	   held1	  that	   plants	   are	   eligible	   for	   a	   utility	   patent,	  regardless	  of	  whether	  or	  not	   they	  also	  qualify	   for	  a	  plant	  patent	  and	  plant	  variety	  protection.	  This	  decision	  was	  later	  confirmed	  by	  the	  United	  States	  Supreme	  Court.2	  The	  law	  regarding	  patents	  on	  life	  developed	  even	  further	  in	  response	  to	  the	  United	  States	  Supreme	  Court	  decision	  in	  Diamond	  v	  Chakrabaty.	  This	  landmark	  case	  did	  not	  deal	  with	  plants	  but	  with	  a	  GM	  bacterium.	  The	  court	  held	  that	  living	  organisms	  are	  patentable	   material	   and	   the	   case	   is	   credited	   with	   influencing	   developments	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  See	  Ex	  parte	  Hibberd	  227	  USPQ	  443	  (1985)	  2	  See	  J.E.M.	  Ag	  Supply	  v	  Pioneer	  Hi-­‐Bred	  International	  Inc.	  534	  US	  124	  (2001)	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regarding	  the	  patentability	  of	  life,	  and	  genetically	  modified	  organisms,	  in	  the	  United	  States	  and	  elsewhere	  (Moss,	  2009;	  Hubicki	  and	  Sanderson,	  2009).	  	  	  “Plant	   breeders’	   rights”	   protection	   (analogous	   to	   plant	   variety	   protection	   in	   the	  United	  States)	  has	  been	  available	  in	  Australia	  since	  the	  late	  1980s.	  This	  UPOV-­‐based	  scheme	  provides	   for	   the	   exceptions	   that	   allow	   farmers	   to	   save	   and	   replant	   seeds,	  and	   for	   the	  use	  of	   seeds	   to	  conduct	  research.	  Plant	  breeders’	   rights	  have	  been	   the	  most	  commonly	  used	  form	  of	  intellectual	  property	  protection	  for	  plants	  in	  Australia,	  though	   there	   has	   been	   a	   slight	   reduction	   in	   applications	   since	   the	   early	   2000s	  (Hubicki	   and	   Sanderson,	   2009).	  Amongst	   the	   reasons	   for	   enacting	  plant	   breeders’	  rights	   protection	   were	   public	   policy	   concerns	   regarding	   patenting	   plants.	   These	  concerns	   include	   moral	   objections	   to	   patents	   on	   life;	   practical	   challenges	   in	  describing	   a	   plant	   invention	   with	   the	   requisite	   specificity	   for	   a	   patent;	   and	  arguments	  that	  plant	  breeding	  methods	  could	  not	  be	  considered	  sufficiently	  new	  or	  novel	  (Hubicki	  and	  Sanderson,	  2009).	  	  	  Patent	  protection	  in	  Australia	  requires	  fulfilling	  the	  conditions	  set	  by	  the	  Patents	  Act	  
1990	  [Cth].	  These	  conditions	  include	  that	  the	  “invention”	  must	  be	  novel,	  involve	  an	  “inventive	   step”,	   be	   useful	   and	  must	   have	   been	   kept	   a	   secret.	   The	   acceptability	   of	  subject	   matter	   for	   patents	   is	   decided	   by	   courts	   and	   the	   Australian	   Patent	   Office	  (Hubicki	   and	  Sanderson,	  2009).	   It	   is	   generally	   accepted	   that	  plants	  are	  acceptable	  subject	  matter	  for	  patents,	  although	  there	  is	  no	  express	  provision	  in	  the	  legislation.	  The	  Patent	  Office	   takes	   the	  view	   that	  plant	   varieties,	   as	  well	   as	  plant	   components	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like	   genes	   and	   chromosomes,	   products	   from	   plants,	   breeding	   and	   cultivation	  methods,	   and	   reproductive	   material,	   constitute	   patentable	   subject	   matter	   (IP	  Australia,	  undated).	  Support	  for	  patenting	  plants	  is	  implied	  in	  some	  decisions	  of	  the	  Australian	   High	   Court.	   In	   1959,	   the	   High	   Court	   held	   that	   agricultural	   and	  horticultural	   methods	   were	   not	   exempt	   from	   patent	   protection.3	  This	   decision	  formed	   part	   of	   the	   basis	   for	   the	   High	   Court’s	   2002	   conclusion	   that	   there	   is	   no	  intrinsic	   limitation	  on	  patentability	  of	  plants.4	  A	   case	   in	   the	  mid-­‐1970s	  heralded	  a	  potential	   change	   in	   the	   Patent	   Office’s	   policy,5	  but	   it	   was	   not	   until	   1984	   that	   the	  Office	   granted	   the	   first	   plant	   patent	   (Hubicki	   and	   Sanderson,	   2009).	   The	   United	  States	  case	  Diamond	  v	  Chakrabaty,	  which	  held	  that	  higher	  life-­‐forms	  can	  be	  subject	  to	   patent,	   is	   considered	   by	   many	   to	   have	   been	   a	   catalyst	   for	   similar	   changes	   in	  patent	  practice	  in	  other	  countries	  like	  Australia	  and	  Canada.	  However,	  Hubicki	  and	  Sanderson	  (2009)	  note	  that	  Australia’s	  Commissioner	  of	  Patents	  wrote	  an	  “Official	  Notice”	  announcing	  the	  acceptance	  of	  higher	  life	  forms	  as	  patentable	  subject	  matter	  in	  1980,	  two	  months	  prior	  to	  the	  Diamond	  v	  Chakrabaty	  decision.	  	  If	   plants	   are	   protected	   by	   patent,	   farmers	   are	   not	   permitted	   to	   save	   and	   replant	  seeds	  and	  it	  is	  probable	  that	  there	  is	  no	  exemption	  allowing	  farmers	  and	  breeders	  to	  use	  patented	  materials	  for	  research.	  However,	  the	  question	  of	  a	  research	  exemption	  remains	   untested	   in	   Australian	   patent	   law	   (Hubicki	   and	   Sanderson,	   2009).	   Other	  legal	  mechanisms	  such	  as	  rules	  regarding	  confidential	  information,	  trademarks	  and	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  National	  Research	  Development	  Corporation	  v	  Commissioner	  of	  Patents	  (1959)	  102	  CLR	  252	  4	  Grain	  Pool	  of	  Western	  Australia	  v	  Commonwealth	  of	  Australia	  (2002)	  202	  CLR	  479,at	  509	  5	  Ranks-­‐Hovis	  McDougall	  Ltd’s	  Application	  46	  Australian	  Official	  Journal	  of	  Patents,	  Trade	  Marks	  and	  Designs	  39,	  3915	  (21	  October,	  1976)	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contracts	  can	  also	  be	  used	  in	  conjunction	  with	  plant	  breeders’	  rights	  and	  patents	  to	  tighten	   the	   protection	   (Hubicki	   and	   Sanderson,	   2009;	   De	   Schutter,	   2009).	   An	  example	  of	  this	  includes	  the	  contracts,	  or	  “Technology	  Use	  Agreements”,	  farmers	  are	  required	   to	   sign	   when	   they	   purchase	   Monsanto’s	   patented	   GM	   crops.	   These	  contracts	   impose	   a	   variety	   of	   restrictions	   on	   people	   using	  Monsanto’s	   intellectual	  property	  including	  requirements	  to	  employ	  particular	  farm	  management	  practices,	  to	  purchase	  Monsanto’s	  herbicide	  and	  to	  allow	  Monsanto	  or	  its	  agents	  access	  to	  the	  farmland	   for	   up	   to	   three	   years	   after	   the	   patented	   seed	   has	   been	   planted.6	  The	  implications	  of	  these	  restrictions	  and	  conditions	  will	  be	  discussed	  in	  more	  detail	  in	  chapter	  five.	  	  In	  the	  last	  few	  years	  there	  has	  been	  a	  shift	  towards	  increasing	  patent	  protection	  for	  plants.	   Hubicki	   and	   Sanderson	   (2009)	   have	   undertaken	   a	   statistical	   analysis	   of	  patent	   applications	   and	   grants	   in	   Australia,	   the	   European	   Union	   and	   the	   United	  States	   to	   ascertain	   any	   trends	   in	   relation	   to	   plant-­‐related	   intellectual	   property.	  Hubicki	   and	   Sanderson’s	   findings	   are	   consistent	   with	   those	   of	   similar	   studies	   in	  recent	   years.7	  In	   those	   jurisdictions	   that	   permit	   patenting	   of	   plants,	   like	  Australia,	  applications	  and	  approvals	  for	  plant	  patents	  have	  been	  increasing	  sharply	  in	  recent	  years	   (Hubicki	  and	  Sanderson,	  2009).	   In	  Australia,	  patent	  applications	  accelerated	  from	  the	  mid-­‐1990s	  to	  the	  early	  2000s.	  These	  applications	  appear	  to	  have	  fluctuated	  along	   with	   changes	   to	   technological	   developments	   and	   regulations	   regarding	   GM	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  6	  This	  information	  is	  based	  on	  a	  copy	  of	  a	  Monsanto	  Technology	  Use	  Agreement	  provided	  anonymously	  by	  an	  Australian	  farmer.	  	  7	  See,	  for	  example,	  King,	  J.,	  &	  Heisey,	  P.,	  ‘Ag	  Biotech	  Patents:	  Who’s	  Doing	  What?’	  (2003)	  Amber	  Waves	  (November);	  Phoebe	  Chan,	  ‘International	  Patent	  Behavior	  of	  Nine	  Major	  Agricultural	  Biotechnology	  Firms’,	  (2006)	  AgBioForum,	  9(1),	  59	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crops.	   For	   example,	   patent	   applications	   for	   plants	   increased	   just	   prior	   to	   the	  introduction	  of	  GM	  crops	   in	  Australia,	   but	   then	  dropped	  around	   the	   time	   that	  GM	  crop	  moratoria	  were	   introduced	   and	  Monsanto	   decided	   to	   suspend	   its	   GM	  wheat	  initiative	   in	   the	   early	   2000s.	   Hubicki	   and	   Sanderson	   (2009)	   suggest	   that	   these	  findings	   indicate	   that	   there	  may	  be	   a	   connection	   between	   the	   proliferation	   of	   GM	  crops	   and	   increasing	   numbers	   of	   patents	   on	   plants.	   In	   addition,	   research	   in	   the	  European	   Union	   found	   that,	   of	   all	   plant	   patents	   granted	   as	   at	   2007,	   only	   thirty	  patents	   covered	   non-­‐GM	   plants,	   while	   over	   seven	   hundred	   patents	   covered	   GM	  plants	   (No	   Patents	   on	   Life,	   2007).	   There	   are	   also	   indications	   that	   the	   nature	   of	  patentable	   subject	  matter	  may	   render	  GM	  crops	  more	   susceptible	   to	  patents	   than	  crops	  bred	  by	  other	  means.	  	  
What	  are	  GM	  crops?	  Why	  are	  they	  more	  susceptible	  to	  enclosure	  than	  crops	  
bred	  by	  other	  means?	  
It	  is	  necessary	  to	  distinguish	  between	  GM	  crops	  and	  those	  bred	  by	  other	  means	  for	  the	  purposes	  of	  this	  analysis.	  There	  is	  much	  confusion	  over	  the	  definition	  of	  genetic	  modification.	  GM,	  also	   sometimes	   called	   transgenic,	   crops	  are	  often	   confused	  with	  plants	   bred	   by	   other	   means	   and	   it	   is	   common	   to	   hear	   that	   people	   have	   been	  “genetically	   modifying”	   plants	   for	   generations,	   confounding	   the	   legally-­‐	   and	  scientifically-­‐accepted	   definitions	   (see,	   for	   example,	   ABC	   2011;	   Tester,	   2001).	  Genetic	  modification	  is	  a	  particular	  set	  of	  practices	  that	  alter	  the	  genetic	  make-­‐up	  of	  plants	   and	   animals	   in	   ways	   that	   would	   not	   otherwise	   occur	   in	   nature	   (Wickson,	  2004).	  This	  generally	  means	   transferring	  genes	  between	  different	  species,	  but	  can	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also	   include	   altering	   the	   way	   in	   which	   an	   organism’s	   genes	   are	   expressed,	   for	  example,	   silencing	   certain	   genes.	   Fundamentally,	   the	   genetic	  modification	   process	  creates	   new	   organisms	   that	   cannot	   be	   created	   through	   conventional	   breeding	  practices.	  	  	  GM	   crops	   are	   “genetically	   modified	   organisms”,	   which	   are	   defined	   under	   various	  instruments	   in	   Australian	   and	   under	   international	   laws.	   Australian	   legislation8	  provides	   that	   a	   genetically	   modified	   organism	   is	   one	   that	   has	   been	   modified	   by	  “gene	   technology”,	  meaning	   any	   technique	   for	   the	  modification	   of	   genes	   or	   other	  genetic	  material,	  not	  including	  sexual	  reproduction	  or	  “homologous	  recombination”.	  The	  Cartagena	  Protocol	  on	  Biosafety	  is	  an	  international	  agreement	  dealing	  with	  the	  handling,	   transport	   and	   use	   of	   genetically	   modified	   organisms.	   Article	   3	   of	   the	  Cartagena	  Protocol	  defines	  a	  genetically	  modified	  organism	  as	  “any	  living	  organism	  that	  possesses	  a	  novel	  combination	  of	  genetic	  material	  obtained	  through	  the	  use	  of	  modern	   biotechnology”.	   The	   Protocol	   distinguishes	   "modern	   biotechnology"	   from	  broader	   definitions	   of	   biotechnology	   and	   is	   limited	   to	   breeding	   techniques	   that	  overcome	   natural	   physiological	   reproductive	   or	   recombination	   barriers,	   and	   that	  are	  not	  used	   in	   traditional	  breeding	  and	  selection.	  The	  World	  Health	  Organisation	  and	   the	   European	   Union	   definition	   use	   a	   simpler	   version	   of	   that	   applied	   by	   the	  Cartagena	  Protocol,	  being	  “organisms	  in	  which	  the	  genetic	  material	  (DNA)	  has	  been	  altered	  in	  a	  way	  that	  does	  not	  occur	  naturally”	  (Plan	  and	  Van	  den	  Eede,	  2011).	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  8	  Gene	  Technology	  Act	  2000,	  section	  10;	  and	  Gene	  Technology	  Regulations	  2001,	  Schedule	  1	  	  
77	  	  
	  It	  is	  frequently	  argued	  that	  GM	  crops	  are	  comparable	  to	  crops	  bred	  by	  other	  means,	  or	   in	   the	   biotechnology	   industry’s	   terminology,	   that	   they	   are	   substantially	  equivalent.	  Reflecting	  one	  of	  the	  many	  contradictions	  in	  the	  GM	  debate,	  the	  industry	  simultaneously	   argues	   that	   those	   substantially	   equivalent	   plants	   are	   sufficiently	  novel	   to	  warrant	   patent	   protection.	   For	   present	   purposes,	   it	   is	   these	   patents	   and	  their	  capacity	   to	  create	  “patent	   thickets”	  (Burk,	  2009)	  which	  distinguish	  GM	  crops	  from	   others.	  While	   patent	   protection	   is	   available	   to	   non-­‐GM	   varieties,	   and	   patent	  applications	   for	   non-­‐GM	   seeds	   are	   increasing	   (see,	   for	   example,	   Then	   and	   Tippe,	  2011)	  there	  appears	  to	  be	  a	  correlation	  between	  patent	  applications	  for	  plants	  and	  the	   development	   of	   GM	   crops,	   as	   discussed	   above.	   In	   addition	   to	   trends	   and	  correlations	   regarding	   the	   number	   of	   patent	   applications,	   it	   is	   helpful	   to	   consider	  what	  constitutes	  patentable	  subject	  matter.	  While	  plant	  breeders’	  rights	  cover	  only	  plant	  varieties,	  patents	  can	  be	  applied	  to	  plant	  varieties	  as	  well	  as	  specific	  genes	  or	  gene	   sequences,	   breeding	   processes	   and	   biological	   information	   (Hubicki	   and	  Sanderson,	  2009).	  The	  implication	  is	  that	  once	  a	  gene	  has	  been	  patented,	   it	  can	  be	  inserted	   into	   numerous	   plants	   by	   means	   of	   genetic	   modification,	   and	   numerous	  patented	  genes	  can	  be	  inserted	  into	  the	  same	  plant.	  As	  a	  result,	  one	  GM	  plant	  can	  be	  covered	   by	   several	   patents,	   often	   in	   addition	   to	   being	   covered	   by	   plant	   breeders’	  rights	   legislation.	   This	   creates	   what	   has	   been	   called	   a	   “patent	   thicket”	   where	  “multiple	   IP	   rights	   cover	   the	   same	   technology	   and	   therefore	   overlap”	   (Burk,	  2009:89;	  see	  also,	  De	  Schutter,	  2009B).	  This	  kind	  of	  overlapping	  protection	  can	  also	  contribute	   to	   the	   generation	   of	   an	   “anticommons”	  where	   “patents	   cover	   different	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pieces	  that	  must	  be	  integrated	  into	  a	  product”	  or	  “if	  patents	  cover	  different	  steps	  in	  a	  cumulative	  innovation	  process”	  (Burk,	  2009:86).	  Patent	  thickets	  and	  anticommons	  limit	   access	   to	   plants	   for	   research	   and	   production	   purposes	   (Burk,	   2009;	   Moss,	  2009).	  Holman	  (2006)	  points	  out	  that	  the	  GM	  Golden	  Rice	  project	  required	  access	  to	  around	   seventy	   different	   patents.	   Varieties	   bred	   by	   means	   other	   than	   genetic	  modification	   are	   unlikely	   to	   be	   susceptible	   to	   the	   kind	   of	   interlocking	   thicket	  protection	  that	  patenting	  genes	  can	  provide.	  
Convergence	  of	  intellectual	  property	  laws	  
Convergence	   of	   plant-­‐related	   intellectual	   property	   laws	   between	   jurisdictions	  fortifies	  genetic	  enclosures	  and	  illustrates	  the	  important	  role	  of	  power	  relations	  in	  determining	  intellectual	  property	  rules.	  The	  Agreement	  on	  Trade-­‐Related	  Aspects	  of	  Intellectual	   Property	   Rights	   (TRIPS)	   of	   the	  World	   Trade	  Organization	   (WTO)	  was	  adopted	   in	   the	   mid-­‐1990s	   and	   has	   been	   a	   key	   driver	   of	   this	   process.	   TRIPS	   is	  intended,	   according	   to	   its	   preamble,	   to	   standardise	   intellectual	   property	   rights	  amongst	   WTO	   member-­‐states,	   as	   well	   as	   providing	   mechanisms	   for	   enforcement	  and	   dispute	   settlement	   (Dutfield,	   2000).	   The	   Agreement	   prescribes	   a	   set	   of	  minimum	   standards	   for	   the	   intellectual	   property	   regimes	   of	  WTO	  member	   states,	  and	   for	   enforcement	   of	   those	   standards.	   With	   159	   member	   states	   at	   the	   time	   of	  writing,	   the	  WTO	  and	  TRIPS	  have	  had	   a	   powerful	   harmonising	   and	   strengthening	  effect	  on	  intellectual	  property	  enforcement	  internationally.	  Article	  27.3(b)	  of	  TRIPS	  requires	  WTO	  member	  states	  to	  provide	  either	  patent	  protection	  for	  plants,	  or	  plant	  variety	  protection	  (like	  that	  established	  by	  UPOV),	  or	  a	  combination	  of	  systems.	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  Although	   a	   key	   argument	   for	   multilateral	   agreements	   like	   TRIPS	   was	   that	   they	  would	   reduce	   the	   capacity	   of	   powerful	   countries	   like	   the	  United	   States	   to	   impose	  their	  demands	  on	  other	  nation	  states,	  there	  has	  been	  an	  increasing	  dependence	  on	  bilateral	   and	   regional	   agreements	   to	   exert	   intellectual	   property	   rights	   (Drahos,	  2003).	   Such	   agreements	   impose	   requirements	   to	   comply	   with	   international	   law	  such	  as	  TRIPS	  and	  UPOV,	  and	  establish	  more	  substantial	  protections,	  or	  additional	  enforcement	  mechanisms	  for	  those	  laws.	  Examples	  include	  the	  free	  trade	  agreement	  between	   Australia	   and	   the	   United	   States,	   and	   the	   North	   American	   Free	   Trade	  Agreement	  and	  those	  currently	  being	  negotiated,	  like	  the	  Trans-­‐Pacific	  Partnership	  and	   PACER-­‐Plus.	   Tansey	   and	   Rajotte	   (2008:212-­‐220),	   as	   well	   as	   Drahos	   (2003)	  argue	   that	   countries	   like	   the	   United	   States	   exert	   a	   high	   level	   of	   control	   over	   the	  international	   intellectual	   property	   regime	   through	   their	   power	   in	   these	  negotiations.	  This	  power	  is	  used	  to	  support	  the	  objectives	  of	  private	  companies	  and	  can	  be	  seen	  as	  a	  form	  of	  private	  governance.	  Similarly,	  Sell’s	  (2003)	  empirical	  work	  examines	  how	  the	  Office	  of	  the	  United	  States	  Trade	  Representative	  uses	  both	  TRIPS	  and	   United	   States	   trade	   law	   to	   exert	   pressure	   on	   other	   countries	   to	   tighten	  intellectual	  property	  laws	  in	  accordance	  with	  United	  States	  business	  interests.	  The	  Industry	  Functional	  Advisory	  Committee	  on	   Intellectual	  Property	  Rights	   for	  Trade	  Policy	  Matters	  (IFAC)	  plays	  a	  comparable	  role	  (Drahos,	  2003).	  Drawing	  its	  members	  from	   the	   upper	   echelons	   of	   the	   United	   States	   business	   community,	   the	   IFAC	  monitors	  trade	  negotiations	  to	  ensure	  consistent	  application	  of	  intellectual	  property	  requirements,	  in	  accordance	  with	  United	  States	  policy	  priorities.	  Shifting	  focus	  from	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multilateral	  to	  bilateral	  and	  regional	  fora	  has	  been	  effective	  in	  assisting	  the	  United	  States	  government	  to	  more	  effectively	  impose	  its	  preferred	  policies	  on	  matters	  such	  as	   intellectual	   property,	   having	   a	   gradual	   “ratchet	   effect”	   of	   strengthening	  intellectual	  property	  norms	  (Drahos,	  2004).	  This	  ratchet	   is	  put	   in	  motion	  by	  using	  bilateral	   rather	   than	  multilateral	   decision-­‐making	   structures.	   Intellectual	   property	  protection	  strategies	  are	  coordinated	  using	  mechanisms	  like	  the	  IFAC,	  entrenching	  higher	  minimum	   requirements	   in	   each	   bilateral	   or	   regional	   agreement,	   leading	   to	  ever-­‐increasing	  standards	  of	  protection	  overall	  (Drahos,	  2003).	  Leaked	  cables	  have	  also	  exposed	  the	  United	  States	  Government’s	  significant	  participation	  in	  writing	  GM	  regulatory	  legislation	  for	  countries	  such	  as	  Ghana	  (Hirsch,	  2013).	  	  The	  establishment	  of	  strong	  intellectual	  property	  norms	  at	  the	  international	  level	  is	  leading	   to	   stronger	   protection	   at	   the	   domestic	   level	   and	   convergence	   amongst	  certain	   jurisdictions	   with	   respect	   to	   plant-­‐related	   intellectual	   property.	   Various	  decisions	   of	   United	   States,	   Canadian	   and	   Australian	   law	   courts	   over	   the	   last	   few	  decades	  demonstrate	  this	  trend.	  In	  2000,	  Grain	  Pool	  of	  Western	  Australia	  challenged	  the	  constitutional	  validity	  of	  the	  Commonwealth’s	  plant	  breeders’	  rights	  legislation.9	  Grain	  Pool	  had	  obtained	  some	  Franklin	  barley	   from	  a	  company,	  Cultivaust,	   for	   the	  express	  and	  limited	  purpose	  of	  trials	  and	  malting	  evaluation.	  Negotiations	  later	  took	  place	  for	  a	  more	  extensive	  licensing	  agreement,	  but	  no	  agreement	  was	  made.	  Grain	  Pool	  was	  found	  to	  have	  used	  the	  Franklin	  barley	  for	  the	  purposes	  of	  domestic	  trade	  and	  export.	  Cultivaust	  claimed,	  amongst	  other	  claims,	  that	  Grain	  Pool	  had	  breached	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  Grain	  Pool	  of	  Western	  Australia	  v	  Commonwealth	  (2000)	  202	  CLR	  479	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their	   agreement,	  which	  was	  underpinned	  by	   the	  plant	  breeders’	   rights	   legislation.	  The	   majority	   of	   the	   Australian	   High	   Court	   found	   that	   the	   plant	   breeders’	   rights	  legislation	  was	  valid,	  falling	  within	  the	  Commonwealth’s	  power	  to	  make	  laws	  about	  “patents	   of	   innovation”	   in	   the	   Constitution.	   The	   High	   Court	   also	   re-­‐visited	   the	  watershed	   Australian	   case	   of	   National	   Research	   Development	   Corporation	   v	   The	  
Commissioner	  of	  Patents10	  that	   found	   no	   prohibition	   on	   patenting	   agricultural	   and	  horticultural	   methods,	   and	   endorsed	   the	   United	   States	   Supreme	   Court	   decision	  regarding	  patents	  on	  higher	  life-­‐forms	  in	  Diamond	  v	  Chakrabaty.	  Rimmer	  claims	  that	  the	  High	  Court’s	  decision	  in	  this	  case	  “has	  given	  a	  clear	  signal	  that	   it	  will	   interpret	  the	  intellectual	  property	  power	  in	  a	  broad	  and	  flexible	  fashion”	  (2008:	  59).	  	  	  A	   similar	   trajectory	   towards	   broad	   interpretation	   of	   patent	   law	   can	   be	   discerned	  from	  United	  States	   and	  Canadian	   case	   law.	   In	   JEM	  AG	  Supply	  Inc	  v	  Pioneer	  Hi-­‐Bred	  
International	  Inc,11	  Pioneer	  had	   taken	  out	  a	  number	  of	  patents	  over	  GM	  seeds	  and	  sold	  some	  of	  these	  seeds	  to	  JEM	  under	  a	  license	  that	  prohibited	  re-­‐sale	  or	  use	  of	  the	  seed	   for	   propagation	   or	   the	   development	   of	   new	   varieties,	   amongst	   other	   things.	  JEM	  breached	  the	  conditions	  of	  the	  license	  and	  alleged	  that	  the	  license	  was	  invalid	  because	  plants	  are	  not	  subject	  to	  utility	  patents.	  Many	  organisations,	  companies	  and	  individuals	   intervened	   in	   the	   case	   to	  make	   public	   policy	   arguments	   both	   for	   and	  against	   the	   extension	   of	   utility	   patents	   to	   plant	   material	   (Rimmer,	   2008).	   The	  Supreme	  Court	   found	   in	   favour	  of	  Pioneer	   that	  utility	  patents	  do	   indeed	  extend	  to	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plants	  and	  that	  the	  fact	  that	  the	  United	  States	  has	  an	  established	  plant	  patent	  regime	  system	  does	  not	  exclude	  the	  other	  patent	  system	  from	  applying	  to	  plants.	  	  	  In	   Canada,	   the	   prominent	   case	   of	   canola	   breeder	   Percy	   Schmeiser	   emerged	  when	  Monsanto	   took	   action	   against	   him	   for	   infringement	   of	   its	   patent	   on	  GM	   canola	   by	  cultivating	  the	  GM	  canola	  without	  agreement.	  Schmeiser	  alleged	  that	  the	  GM	  plants	  found	  on	  his	  land	  were	  the	  result	  of	  contamination	  rather	  than	  deliberate	  planting.	  As	   in	   the	   JEM	   case	   in	   the	  United	   States,	  many	  parties	   intervened	   to	  make	   various	  public	   policy-­‐related	   arguments	   in	   relation	   to	   the	   case,	   including	   the	   Nation	  Farmers’	  union	  and	   the	  Council	  of	  Canadians,	   as	  well	   as	   industry	  associations	   like	  BIOTECanada	   (Rimmer,	   2008).	   The	   Canadian	   Supreme	   Court	   found	   in	   favour	   of	  Monsanto	  that	  the	  company’s	  patent	  was	  valid	  and	  that	  Schmeiser	  had	  breached	  the	  patent	   regardless	   of	   how	   the	  GM	   seed	   arrived	   on	  his	   land	   (Cullet,	   2005;	   Law	   and	  Marles,	  2004).	  	  	  The	  outcomes	  of	  the	  decisions	  in	  each	  of	  these	  jurisdictions,	  and	  some	  more	  recent	  decisions,	  demonstrate	  a	  tendency	  towards	  extending	  the	  scope	  of	  patent	  protection	  and	   the	   rights	   of	   patent	   holders,	   often	   at	   the	   expense	   of	   other	   rights-­‐holders.	   For	  example,	   a	  number	  of	   (unsuccessful)	   cases	  have	  been	  brought	  by	  organic	   farmers	  arguing	   that	   their	   operations	   are	   no	   longer	   viable	   due	   to	   GM	   contamination.	  Similarly,	   the	  United	  States	  Supreme	  Court	   recently	  decided	  against	  a	   farmer	  who	  used	   second-­‐generation	   GM	   seeds	   bought	   from	   a	   local	   grain	   elevator.12	  The	   2013	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enactment	   of	   the	   Farmer	   Assurance	   Provision 13 	  rider	   in	   the	   United	   States,	  popularly-­‐dubbed	   the	   “Monsanto	   Protection	   Act”,	   also	   reflects	   an	   inclination	  towards	   the	   defence	   of	   powerful	   patent-­‐holding	   corporations.	   The	   Farmer	  Assurance	   Provision	   provides	   for	   “temporary	   deregulation”	   of	   unregulated	   GM	  plants	   or	   seeds	   enabling	   users	   to	   transport,	   plant,	   cultivate,	   introduce	   into	  commerce	  or	  carry	  out	  other	  authorised	  activities	  with	  those	  plants	  or	  seeds	  (Vidal,	  2013).	  This	  has	  the	  capacity	  to	  remove	  any	  liability	  for	  contamination	  by	  GM	  crops	  and	   any	   incentive	   for	   GM	   crop	   producers	   to	   abide	   by	   regulations	   regarding	   their	  dissemination.	  This	  thesis	  explores	  some	  of	  these	  conflicts	  between	  rights-­‐holders,	  the	   ways	   in	   which	   intellectual	   property	   rights	   impact	   upon	   contradictions	   and	  tensions	  in	  agricultural	  production	  relations,	  and	  in	  particular,	  how	  this	  impacts	  on	  farmers’	  working	  lives	  and	  their	  relationships	  with	  agrifood	  companies.	  
Research	  and	  development:	  Locking	  in	  GM	  crops	  
In	   addition	   to	   the	   legal	   and	   political	   mechanisms	   discussed	   above,	   various	  institutional	   elements	   of	   the	   corporate	   food	   regime	   favour	   research	   and	  development	   for	   GM	   crops,	   setting	   a	   particular	   route	   for	   the	   future	   of	   food	   and	  agriculture.	  This	  impacts	  on	  farmers	  by	  restricting	  the	  options	  available	  to	  them	  for	  agricultural	   inputs,	   and	   has	   wider	   implications	   for	   the	   sustainability	   of	   the	  agricultural	  sector.	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  Farmer	  Assurance	  Provision	  rider	  in	  HR	  933:	  Consolidated	  and	  Further	  Continuing	  Appropriations	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  2013	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The	   direction	   of	   agricultural	   research	   and	   development	   is	   critical	   to	   meeting	   the	  future	   food	   needs	   of	   a	   growing	   population	   in	   the	   context	   of	   many	   ecological,	  economic	   and	   social	   pressures.	   It	   is	   increasingly	   understood	   that	   existing	   global	  food	   and	   agriculture	   systems	   are	   fundamentally	   dysfunctional,	   requiring	   radical	  change	   in	   order	   to	  meet	   future	   challenges.	   A	   2008	   report	   by	   four	   hundred	   of	   the	  world’s	   leading	   agricultural	   scientists	   (IAASTD,	   2008)	   called	   decisively	   for	  agroecological	   development	   and	   a	   holistic	   transformation	   of	   the	   global	   food	   and	  agriculture	   sector.	   This	   position	   is	   supported	   by	   the	   work	   of	   the	   United	   Nations’	  Food	   and	   Agriculture	   Organisation	   and	   the	   United	   Nations’	   Environment	  Programme	   (De	   Schutter	   and	   Vanloqueren,	   2011),	   as	   well	   as	   the	   United	   Nations’	  Special	  Rapporteur	  on	  the	  Right	  to	  Food	  (De	  Schutter,	  2011).	  	  Justification	  for	  intellectual	  property	  rights	  often	  relies	  on	  the	  supposed	  incentives	  these	   rights	   generate	   for	   innovation	   (Srinivasan,	   2003)	   and	   arguments	   regarding	  the	  greater	  efficiency	  of	  private	  enterprise	  in	  such	  endeavours	  rather	  than	  the	  state.	  However,	   a	  more	   likely	   conclusion	   is	   that	   the	  possibility	   of	   achieving	   the	  kinds	  of	  changes	  necessary	  to	  establish	  a	  socially	  and	  ecologically	  sustainable	  food	  system	  is	  limited	  by	  prevailing	  intellectual	  property	  regimes	  and	  the	  private	  enterprises	  that	  benefit	  from	  them	  (Moss,	  2009).	  Bowring	  (2003)	  argues	  that,	  rather	  than	  rewarding	  innovation,	  intellectual	  property	  rights	  are	  more	  often	  used	  to	  stifle	  research,	  and	  to	  limit	  publication	  and	  dissemination	  of	  information.	  In	  a	  similar	  vein,	  Lawson	  points	  out	   that	   patent	   applications	   in	   Australia	   demonstrate	   “how	   multiple	   claims	   may	  apply	   to	   a	   basic	   sequence	   invention,	   and	   that	   in	   each	   case	   there	   is	   a	   very	   limited	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scope	  for	  substitution	  or	  imitation,	  or	  even	  further	  innovation”	  (Lawson,	  2002:101).	  This	  is	  reflected	  in	  similar	  findings	  by	  the	  United	  Nations	  Special	  Rapporteur	  on	  the	  Right	   to	   Food	   who	   claims	   that	   because	   intellectual	   property	   rights	   encourage	  “standardization	  and	  homogeneity”,	  research	  driven	  by	  obtaining	  these	  rights	  is	  an	  obstacle	  to	  agrobiodiversity	  (De	  Schutter,	  2009B).	  	  	  With	   an	   increasingly	   favourable	   environment	   for	   profit-­‐making	   in	   agricultural	  research,	  fostered	  by	  the	  genetic	  enclosures	  discussed	  in	  previous	  chapters,	  private	  interest	   in	   plant	   breeding	   continues	   to	   grow.	  While	   public	   funding	   for	   research	   is	  flat	  or	  declining	  in	  many	  countries,	  private	  funding	  is	  on	  the	  increase.	  In	  the	  United	  States,	   the	  private	  sector	  currently	  contributes	  over	  sixty	  per	  cent	  of	   total	   funding	  for	  agricultural	  research	  (Holdren	  and	  Lander,	  2012).	  The	  majority	  of	  this	   is	  spent	  on	  the	  development	  of	  improved	  seeds	  and	  crop	  protection	  chemicals	  (Holdren	  and	  Lander,	   2012).	   In	   Australia,	   public	   research	   funding	   for	   agriculture	   has	   steadily	  declined	  since	  the	  1970s	  (Sheng	  et	  al,	  2011).	  	  	  As	  private	  funding	  increases,	  so	  does	  the	  influence	  of	  the	  private	  sector.	  Research	  in	  the	  United	  States	  illustrates	  that	  scientists	  have	  become	  increasingly	  integrated	  into	  the	  profit-­‐making	  sector	  and	  that,	  as	  this	  process	  advances,	  the	  nature	  and	  outcome	  of	  research	  is	  impacted	  (Mirowksi,	  2011;	  Bowring,	  2003).	  This	  research	  has	  exposed	  formal	   links	  between	  university	   researchers	   and	  other	  public	   scientists	   to	  private	  companies.	  These	  links	  are	  formed	  by	  researchers	  and	  scientists	  setting	  up	  private	  companies	   to	   commercialise	   their	   research,	   accepting	   corporate	   sponsorship	   for	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research	   initiatives,	  accepting	  corporate	  funding	  for	  professorships	  and	   laboratory	  equipment.	   One	   of	   the	   earliest	   public-­‐private	   partnerships	   of	   this	   kind	   in	   the	  biotechnology	   sector	   was	   the	   landmark	   agreement	   between	   Novartis	   (now	  Syngenta)	  and	  the	  University	  of	  California	  (Klotz-­‐Ingram	  and	  Day-­‐Rubenstein,	  1999;	  Vanloqueren	   and	   Baret,	   2009).	   These	   types	   of	   collaborations	   are	   increasingly	  common,	  with	  Monsanto	  giving	  more	  than	  USD21	  million	  to	  146	  universities	  just	  in	  2011	   for	   research,	   licensing	   agreements,	   field	   trials	   and	   scholarships	   (Knutson,	  2013).	   In	   September	   2012,	   Monsanto	   announced	   a	   new	   partnership	   in	   wheat	  breeding	   with	   North	   Dakota	   State	   University,	   which	   is	   one	   of	   many	   similar	  partnerships	   in	   which	   the	   company	   is	   engaged.	   Research	   by	   the	   United	   States	  Department	  of	  Agriculture	  has	  shown	  that	  seed	   industry	  consolidation	  has	   limited	  the	   breadth	   of	   research	   as	   “[t]hose	   companies	   that	   survived	   seed	   industry	  consolidation	   appear	   to	   be	   sponsoring	   less	   research	   relative	   to	   the	   size	   of	   their	  individual	  markets	   than	  when	  more	   companies	  were	   involved…	   fewer	   companies	  developing	   crops	   and	  marketing	   seeds	  may	   translate	   into	   fewer	   varieties	   offered”	  (Fernandez-­‐Cornejo	  and	  Schimmelpfennig	  cited	  in	  Barker,	  2013:9).	  	  	  A	   similar	   trend	   can	   be	   observed	   in	   Australia	   where	   recent	   public	   policy	   has	  encouraged	  greater	  reliance	  on	  private	  investment	  in	  plant	  breeding	  (Linder,	  2004).	  Public	   funding	   for	   agricultural	   research	   in	   Australia	   is	   stronger	   than	   in	   other	  Organisation	  for	  Economic	  Cooperation	  and	  Development	  (OECD)	  countries	  (Sheng	  et	  al,	  2011).	   In	  Australia,	   the	  private	  sector	  contributes	  around	  twenty	  per	  cent	  of	  funding,	  whereas	  the	  OECD	  average	  is	  around	  fifty	  per	  cent.	  However,	  this	  does	  not	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take	   into	   account	   the	   extent	   to	   which	   public	   funding	   is	   linked	   to	   private	   sector	  priorities	   through	   public-­‐private	   partnerships	   and	   similar	   joint	   ventures	   for	  research.	   Universities,	   departments	   of	   agriculture	   and	   the	   Australian	   national	  science	   agency,	   CSIRO,	   have	   become	   increasingly	   reliant	   on	   building	   relationships	  with	  the	  private	  sector	  (Sheng	  et	  al,	  2011).	  For	  example,	  the	  CSIRO	  is	  involved	  in	  a	  number	  of	  joint	  ventures	  with	  some	  of	  the	  world’s	  largest	  seed	  companies,	  including	  Monsanto,	  Limagrain	  and	  Syngenta	   (CSIRO,	  undated).	  The	  University	  of	  Adelaide’s	  Australian	   Centre	   for	   Plant	   Functional	   Genomics	   (ACPFG)	   is	   engaged	   in	   a	   joint	  venture	  with	   Intergrain,	   the	   public	  Western	   Australian	  wheat	   breeding	   company,	  partly	  purchased	  by	  Monsanto	   in	   late	  2010.	  ACPFG	  also	   collaborates	  with	  DuPont	  and	   Australian	   Grain	   Technologies,	   which	   is	   part-­‐owned	   by	   Limagrain	   (ACPFG,	  Annual	  report,	  2010).	  	  	  In	  recent	  years,	  agribusiness	  has	  also	  sought	  to	  take	  advantage	  of	  growing	  concerns	  about	   food	   security	   by	   getting	   access	   to	   foreign	   aid	   and	   charity	   funding	   for	  biotechnology	  research.	  The	  Alliance	  for	  a	  Green	  Revolution	  in	  Africa,	  for	  example,	  is	  funded	   by	   the	   Bill	   and	   Melinda	   Gates	   and	   the	   Rockefeller	   Foundations	   and	   is	  engaged	  in	  a	   joint	  venture	  with	  Monsanto	  and	  Cargill	   to	  promote	  GM	  crops	  (Vidal,	  2010).	  This	  is	  leading	  to	  the	  establishment	  of	  what	  some	  commentators	  refer	  to	  as	  a	  charity	  cartel	  or	  “philanthrogopoly”	  in	  the	  farming	  sector	  (ETC	  Group,	  2013).	  	  Seed	   and	   agrochemical	   companies	   obtain	   political	   influence	   through	   these	   joint	  research	  and	  development	  ventures	  and	  through	  practices	  such	  as	  “revolving	  doors”	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(Ferrara,	   1998).	   Monsanto	   and	   the	   United	   States	   government,	   in	   particular,	   are	  routinely	   criticised	   for	   the	   regular	   exchange	   between	   the	   offices	   of	   senior	  bureaucrats	  and	  Monsanto	  executive	  staff	  (Ferrara,	  1998).	  A	  key	  example	  is	  Michael	  Taylor,	   a	   lawyer	  who	   represented	  Monsanto	   on	   issues	   related	   to	   artificial	   growth	  hormones	   for	   milk	   (rBGH).	   Taylor	   later	   worked	   as	   the	   Food	   and	   Drug	  Administration’s	  deputy	  commissioner	  for	  policy,	  where	  he	  wrote	  the	  rBGH	  labeling	  guidelines,	  in	  which	  he	  downplayed	  public	  health	  risks	  that	  were	  deemed	  sufficient	  to	  ban	  rBGH	  in	  Europe,	  Australia,	  Canada	  and	  other	  jurisdictions	  (European	  Council	  Decision	   -­‐	   1999/879/EC;	   Horovitz,	   2009).	   Taylor	   spent	   a	   few	   years	   in	   the	   direct	  employ	  of	  Monsanto,	  before	  returning	  to	  Obama’s	  administration	  as	  the	  food	  safety	  commissioner	  (Bloom,	  2012).	  	  	  Whilst	   these	  “revolving	  doors”	  spin	   faster	  and	  more	  furiously	   in	  the	  United	  States,	  they	   are	   accelerating	   in	   Australia.	   Leading	   plant-­‐breeding	   organistions	   such	   as	  CSIRO,	   the	  ACPFG	  and	   Intergrain,	   share	  board	  members	  and	  executives	  with	   seed	  and	  agrochemcial	  companies	  with	  whom	  they	  collaborate	  (Greenpeace,	  2011).	  Doug	  Rathbone	   has	   been	   the	   Chief	   Executive	   and	   Managing	   Director	   of	   Nufarm,	   the	  exclusive	   distributor	   of	   Monsanto’s	   Roundup	   Ready	   products	   in	   Australia,	   since	  1982.	   During	   this	   time,	   he	   served	   on	   the	   board	   of	   CSIRO	   from	   2007	   until	   2010	  (NuFarm	  website,	  undated;	  CSIRO	  website,	  undated).	  John	  Stocker	  joined	  Nufarm’s	  board	   in	   1998,	   at	   which	   time	   he	   was	   also	   serving	   as	   CSIRO	   Chief	   Scientist,	   later	  returning	   to	   the	   CSIRO	   as	   Chairperson	   from	   2007	   until	   2010	   (AAP,	   2007;	   and	  NuFarm	  website,	  undated).	  Joshua	  Hoffheimer,	  a	  lawyer	  who	  represents	  Monsanto,	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sits	   on	   the	   board	   of	   Intergrain	   (ACPFG	  website,	   undated),	   the	  Western	  Australian	  wheat	   breeding	   organisation,	   now	   partly-­‐owned	   by	   Monsanto.	   Dale	   Baker	   is	  chairman	   of	   both	   Intergrain	   and	   ACPFG,	   two	   organisations	   that	   have	   worked	  together	  on	  GM	  wheat	  research	  since	  2010	  (ACPFG,	  2010).	  	  	  The	  intellectual	  property	  regime	  reflects	  the	  contradictory	  nature	  of	  capitalist	  social	  relations	   (Bowring	   2003).	   Marx	   used	   the	   contradiction	   between	   the	   interests	   of	  workers	   and	   capitalists	   to	   explain	   how	   the	   private	   control	   of	   the	   means	   of	  production	  undermined	  productivity	  in	  the	  long	  run.	  Likewise,	  Bowring	  posits	  that	  intellectual	   property	   and	   private	   control	   of	   biotechnology	   and	   other	   scientific	  endeavour	  limits	  the	  capacity	  of	  this	  research	  to	  contribute	  usefully	  to	  the	  economy	  and	   limits	   the	   free	   exchange	   of	   ideas	   (2003:116).	   The	   privatisation	   of	   knowledge	  and	  the	  limitation	  of	  its	  dispersal	  is	  completely	  contradictory	  to	  the	  fashion	  in	  which	  it	  is	  produced,	  which	  is	  to	  say,	  by	  virtue	  of	  a	  collective	  effort.	  The	  more	  that	  we	  rely	  upon	  a	  privatised	  knowledge	  economy	  the	  further	  we	  go	  in	   limiting	   its	  capacity	  to	  grow	  and	   flourish.	  According	   to	  Mirowski	   (2011),	   the	  privatisation	  of	   science	   and	  the	  institutional	  structures	  supporting	  this	  process	  tend	  towards	  the	  “production	  of	  ignorance”.	  	  	  The	  emergence	  and	  augmentation	  of	  plant-­‐related	   intellectual	  property	   regimes	   is	  closely	   linked	   to	  and	   influenced	  by	  private	   interests	  and	  political	  power	   (Dutfield,	  2003;	   Kloppenburg,	   2004;	   Vanloqueren	   and	   Baret,	   2009).	   Those	   established	  intellectual	  property	  regimes	  now	  provide	  an	  incentive	  for	  particular	  research	  and	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development	  projects,	  while	   locking	  out	  others	  (Vanloqueren	  and	  Baret,	  2009;	  see	  also	  Moss,	  2009).	  The	  private	  sector	  funds	  around	  one-­‐third	  of	  agricultural	  research	  globally	  and	  around	  half	  of	  that	  in	  OECD	  countries	  (Vanloqueren	  and	  Baret,	  2009).	  Private	   funding	   can	   influence	   the	   outcomes	   and	   reports	   of	   research	   that	   is	  conducted	  (Bowring,	  2003;	  Mirowski,	  2011).	  Levidow	  and	  his	  co-­‐authors	  have	  said	  that	   “even	   a	   small	   proportion	   of	   industry	   funding	   can	   influence	   overall	   research	  priorities:	  the	  tail	  can	  wag	  the	  dog”	  (cited	  in	  Vanloqueren	  and	  Baret,	  2009).	  A	  United	  States	  drug	  study	  found	  that	  thirty-­‐eight	  per	  cent	  of	  papers	  funded	  by	  independent	  organisations	   were	   unfavourable	   to	   the	   drugs,	   while	   only	   five	   per	   cent	   of	   those	  funded	   by	   the	   industry	   were	   unfavourable.	   Similar	   results	   have	   been	   found	   with	  respect	   to	   research	   on	   the	   effects	   of	   smoking	   and	   in	   the	   biotechnology	   industry	  (Bowring,	   2003:113-­‐114).	   Corporate	   funders	   or	   gift-­‐givers	   often	   require	   the	  opportunity	   for	  pre-­‐publication	  review	  of	  any	  papers	  arising	   from	  the	   research	  as	  well	  as	  ownership	  of	  all	  patentable	  results	  from	  GM	  crop	  research.	  According	  to	  one	  study,	  academics	  working	  with	  corporate	  sponsorship	  were	  four	  times	  more	  likely	  to	   allow	   commercial	   application	   to	   influence	   their	   research,	   while	   another	   study	  showed	   that	   twenty	   per	   cent	   of	   life	   sciences	   faculty	   members	   had	   delayed	  publication	   of	   their	   research	   for	   “strategic,	   commercial	   or	   patent-­‐related	   reasons”	  (Bowring,	  2003:114).	  	  	  In	   addition	   to	   offering	   financial	   incentives	   and	   imposing	   restrictions	   on	   research,	  the	   biotechnology	   industry	   has	   also	   been	   known	   to	   silence	   dissent	   through	  censorship	  and	  public	  condemnation	  of	  critics	  (Bowring,	  2003:114-­‐115).	  One	  of	  the	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most	   renowned	   cases	   of	   this	   is	   that	   of	   Arpad	   Pusztai	   who	   made	   public	   his	  preliminary	  findings	  about	  the	  potentially	  harmful	  impacts	  of	  consuming	  GM	  crops	  in	  1998.	  Despite	   a	   sizeable	  and	  distinguished	   career	  of	   scientific	   research,	  Pusztai	  was	  rapidly	  subjected	  to	  misconduct	  proceedings,	  suspended	  and	   later	   terminated	  from	  his	  employment	  at	  a	  prominent	  United	  Kingdom	  research	  institute.	  The	  affair	  is	  reported	  to	  have	  affected	  Pusztai’s	  health	  as	  well	  as	  his	  career,	  and	  resulted	  in	  his	  acknowledgement	   with	   a	   whistleblower	   award	   from	   the	   Federation	   of	   German	  Scientists	   in	   2005	   (Randerson,	   2008).	   In	   Australia,	  Maarten	   Stapper,	   an	   ex-­‐CSIRO	  soil	  scientist	  has	  said	  that	  he	  was	  bullied	  and	  harassed	  due	  to	  his	  public	  criticisms	  of	  GM	   crops,	   before	   his	   position	   at	   Australia’s	   national	   science	   agency	   was	   made	  redundant	   in	  2007	  (Birnbauer,	  2007).	  The	  CSIRO	   initially	  denied	  Stapper’s	  claims,	  but	  has	  since	  been	  forced	  to	  open	  an	  investigation	  into	  bullying	  and	  harassment	  as	  a	  result	  of	  his	  allegations	  and	  those	  of	  around	  one	  hundred	  other	  former	  staff	  (Besser,	  2013;	  and	  Besser	  2012).	  	  	  Reflecting	  a	  similar	  state	  of	  affairs,	  a	  group	  of	   twenty-­‐six	  scientists	  wrote	  an	  open	  letter	   to	   the	   Environmental	   Protection	   Agency	   in	   the	   United	   States	   in	   2009,	  expressing	  their	  concerns	  about	  the	  quality	  of	  research	  on	  the	  subject	  of	  GM	  crops.	  	  The	  scientists	  said	  that	  “[n]o	  truly	  independent	  research	  can	  be	  legally	  conducted	  on	  many	   critical	   questions”	   regarding	   the	   effectiveness	   and	   the	   impacts	   of	  GM	   crops.	  Dr.	   Ken	   Ostlie,	   one	   of	   the	   scientists	   who	   signed	   the	   statement,	   added	   that	   “[i]f	   a	  company	   can	   control	   the	   research	   that	   appears	   in	   the	   public	   domain,	   they	   can	  reduce	   the	  potential	  negatives	   that	  can	  come	  out	  of	  any	  research”	  (Pollack,	  2009).	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Many	   of	   the	   scientists	   chose	   to	   remain	   anonymous	   due	   to	   concerns	   about	   future	  work	   opportunities,	   given	   heavy	   reliance	   on	   private	   funding	   for	   science	   and	   the	  small	   pool	   of	   companies	   that	   control	   this	   money	   (Pollack,	   2009).	   The	   Scientific	  
American	   subsequently	   reported	   its	   concerns	   that	   corporate	   control	   of	   research	  regarding	  GM	  crops	  mean	   that	   “it	   is	   impossible	   to	  verify	   that	  genetically	  modified	  crops	  perform	  as	  advertised”	  (Editorial,	  2009).	  	  Despite	   these	   hurdles,	   some	   scientists	   continue	   to	   release	   independent	   research	  regarding	   the	   potential	   negative	   public	   health	   and	   environmental	   impacts	   of	   GM	  crops.	  A	   study	  published	   in	   June	  2013	   showed	  a	   range	  of	  negative	  health	   impacts	  where	  pigs	  were	  fed	  a	  GM	  diet	  over	  the	  long-­‐term	  (Carman	  et	  al,	  2013),	  which	  adds	  to	   a	   long	   list	   of	   other	   independent	   research	   raising	   similar	   concerns	   about	  consumption.	   A	   number	   of	   agronomists	   and	   ecologists	   have	   released	   research	  regarding	   the	   increase	   in	   agro-­‐chemical	   use	   associated	   with	   GM	   crops;	   the	  increasing	   resistance	   of	   pests	   to	   supposedly	   pest-­‐resistant	   GM	   crops;	   and	   the	  absence	   of	   any	   positive	   impacts	   on	   intrinsic	   yield	   (Benbrook,	   2012;	   Hilbeck	   et	   al	  2013).	  	  	  Notwithstanding	   these	   hints	   of	   resistance,	   genetic	   enclosures,	   established	   by	   a	  combination	   of	   legal,	   economic,	   institutional	   and	   cultural	   factors,	   are	   locking	  agriculture	   into	   a	   particular	   path	   of	   development.	   GM	   crops	   have	   received	  substantially	  more	   financial	   investment	   and	  political	   support	   than	  have	   initiatives	  for	   development	   of	   agroecological	   technologies	   (Vanloqueren	   and	   Baret,	   2009;	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Bowring,	  2003).	  Vanloqueren	  and	  Baret	   (2009)	  argue	   that	   the	   financial	   incentives	  attached	   to	   intellectual	   property	   protection,	   the	   structural	   power	   of	   some	  governments	   and	   elements	   of	   the	   business	   community	   to	   capture	   those	   financial	  rewards,	   and	   the	   increasing	   role	   of	   public-­‐private	   partnerships	   in	   agricultural	  research	   all	   contribute	   to	   this	   lock-­‐in.	   Even	  where	   scientists	   and	   farmers	   have	   an	  interest	  in	  pursuing	  alternative	  research	  paths,	  as	  Lawson	  agues,	  the	  extensive	  use	  of	  patents	  results	  in	  very	  broad	  claims	  that	  can	  undermine	  innovation	  (2002).	  The	  combination	  of	   the	  various	   factors	  discussed	  above	  means	   that	  genetic	  enclosures	  have	  shaped,	  and	  are	  shaping,	  the	  direction	  of	  research	  and	  development,	  forging	  a	  particular	   future	   for	   the	   agrifood	   sector	   and	   imposing	   limits	   on	   the	   availability	   of	  agricultural	  inputs.	  	  
The	  current	  status	  of	  GM	  crops	  	  
The	   legal	  and	   institutional	   frameworks	  discussed	  above	  have	  created	  a	   favourable	  environment	  for	  the	  development	  and	  proliferation	  GM	  crops,	  which	  are	  sometimes	  touted	  as	  the	  fastest-­‐adopted	  new	  technology	  in	  agriculture	  (James,	  2012).	  Although	  this	  claim	  is	  somewhat	  difficult	  to	  prove,	  it	  is	  clear	  that	  they	  are	  having	  an	  impact	  on	  the	  relations	  of	  production	   in	  agriculture,	  and	  on	   the	  working	   lives	  of	   farmers.	  An	  exploration	   of	   the	   current	   global	   status	   of	   GM	   crops	   is	   a	   starting	   point	   for	  understanding	  these	  impacts.	  	  There	  are	  a	  number	  of	  organisations	  providing	  information	  about	  the	  status	  of	  GM	  crops	  around	  the	  world.	  A	  brief	  outline	  of	  the	  politics	  surrounding	  the	  availability	  of	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information	   on	   this	   matter	   reflects	   some	   of	   the	   ways	   in	   which	   political	   and	  economic	   interests	   impact	  on	  policy	  makers,	   farmers	  and	  others	  affected	  by	   these	  developments.	   Organisations	   providing	   the	   relevant	   information	   include	   civil	  society	   organsiations,	   or	   non-­‐government	   organisations,	   like	   Friends	   of	   the	   Earth,	  Navdanya,	   Greenpeace	   and	   others.	   In	   addition,	   there	   are	   a	   range	   of	   industry	  organisations,	  such	  as	  CropLife	  Australia	  and	  the	  Agricultural	  Biotechnology	  Council	  of	  Australia,	  whose	  members	   include	  agrifood	   industry	  players	   such	  as	  Monsanto,	  Syngenta	  and	  DuPont.	  There	  are	  also	  organisations	  like	  the	  International	  Service	  for	  the	  Acquisition	  of	  Agri-­‐Biotech	  Applications	  (ISAAA).	  ISAAA	  describes	  itself	  as	  a	  not-­‐for-­‐profit	   organisation	  with	   a	   “global	   knowledge	   sharing	   network	   and	   public	   and	  private	   sector	   partnerships”	   that	   distributes	   the	  benefits	   of	   crop	  biotechnology	   to	  various	   stakeholders,	   especially	   poor	   farmers,	   “through	   knowledge	   sharing	  initiatives	  and	  the	  transfer	  and	  delivery	  of	  proprietary	  biotechnology	  applications”	  (ISAAA,	  undated	  B).	  However,	   ISAAA	   is	   funded	  by	  various	  organisations,	   including	  some	   of	   those	   that	   control	   the	   lion’s	   share	   of	   the	   global	   seed	   market,	   such	   as	  Monsanto,	   CropLife	   and	   Bayer	   CropScience	   (ISAAA,	   undated	   A).	   ISAAA	   releases	   a	  report	   every	   year,	   providing	   details	   about	   a	   number	   of	   indicators	   including	   the	  surface	  area	  planted	   to	  GM	  crops,	   the	  number	  of	   countries	  growing	  GM	  crops	  and	  the	  types	  of	  crops	  being	  grown.	  Some	  industry	  commentators	  consider	  ISAAA	  data	  unreliable,	   as	   a	   result	   of	   its	   creative	   accounting	   procedures	   (Zacune,	   2011).	   For	  example,	  when	  ISAAA	  reports	  on	  the	  total	  number	  of	  acres	  planted	  to	  GM	  crops,	   it	  multiplies	   that	  number	   if	   a	  particular	  GM	  crop	   is	   stacked	  with	  more	   than	  one	  GM	  trait.	   This	   means	   that	   if	   one	   GM	   corn	   crop	   has	   been	   genetically	   modified	   to	   be	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resistant	   to	   a	   herbicide,	   and	   it	   has	   also	   been	   genetically	   modified	   to	   include	   a	  pesticide	   such	   as	   a	   BT	   toxin,	   then	   the	   crop	   acre	   will	   be	   counted	   twice	   (Zacune,	  2011).	  More	  than	  one	  quarter	  of	  all	  GM	  crops	  planted	  in	  2011	  were	  stacked	  varieties	  (James	  2012),	  demonstrating	  that	  acreage	  figures	  can	  be	  substantially	  inflated.	  	  Despite	  somewhat	  inaccurate	  interpretation	  of	  the	  numbers,	  these	  organisations	  do	  provide	   information	   that	   can	   be	   useful	   once	   properly	   interpreted,	   and	   read	   in	  conjunction	  with	   information	   from	  organisations	   that	   are	  not	   driven	  by	   economic	  interests,	  like	  Friends	  of	  the	  Earth	  and	  Navdanya.	  Friends	  of	  the	  Earth,	  a	  federation	  of	   member-­‐based	   and	   -­‐funded	   environmental	   organisations,	   provides	   data	   about	  GM	  crops	  and	  a	   critique	  of	   the	   information	  provided	  by	  other	   sources,	   like	   ISAAA	  (Zacune,	  2011).	  Navdanya	  is	  a	  participatory	  research	  initiative	  founded	  by	  scientist	  and	   environmentalist	   Vandana	   Shiva,	   to	   provide	   direction	   and	   support	   to	  environmental	  activism	  (Navdanya,	  undated).	  	  	  The	  United	  States	  is	  the	  primary	  global	  location	  for	  the	  development	  and	  adoption	  of	  GM	  crops.	  In	  2011,	  the	  United	  States	  still	  accounted	  for	  roughly	  half	  of	  all	  global	  acreage	   of	   GM	   crops	   planted	   (James,	   2012;	   Zacune,	   2011),	   and	   was	   home	   to	   the	  majority	  of	   the	  corporations	  who	  have	  a	  stake	   in	  GM	  seed	  development	  and	  sales.	  The	  land	  area	  covered	  by	  GM	  crops	  is	  increasing,	  but	  remains	  restricted	  to	  a	  small	  number	  of	  countries.	  Twenty-­‐nine	  countries	  had	  planted	  GM	  crops	  in	  2011,	  but	  six	  countries	   are	   responsible	   for	   around	   ninety	   per	   cent	   of	   all	   GM	   crop	   cultivation:	  Brazil,	   Argentina,	   Canada,	   China	   and	   India,	   as	   well	   as	   the	   United	   States	   (James,	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2012).	   As	   a	   proportion	   of	   total	   agricultural	   land,	   which	   is	   around	   4.9	   billion	  hectares,	   GM	   cultivation	   remains	   around	   three	   per	   cent,	   even	   using	   the	   inflated	  figures	  provided	  by	   ISAAA	  (Zacune,	  2011).	  Considering	   total	  global	   cropping	   land,	  GM	   looks	   more	   significant	   at	   about	   ten	   per	   cent	   of	   the	   total	   1.5	   billion	   hectares	  (James,	  2012).	  Regarding	   the	  breakdown	  of	  crop	  species,	   in	  2010,	   fifty	  per	  cent	  of	  the	  global	  GM	  crop	  acreage	  was	  sown	  to	  soy,	  thirty-­‐one	  per	  cent	  was	  corn,	  fourteen	  per	  cent	  cotton	  and	  five	  per	  cent	  canola	  (DAFWA,	  2011).	  	  	  	  The	  most	   common	  GM	   crops	   that	   have	   been	   commercialised	   globally	   include	   soy,	  corn	  /	  maize,	  cotton	  and	  canola.	  The	  United	  States’	  Department	  of	  Agriculture	  has	  recently	  approved	  GM	  alfalfa,	  in	  Europe	  a	  GM	  potato	  variety	  is	  grown	  for	  industrial	  purposes,	  GM	  eggplant	   is	  grown	  in	  parts	  of	  Asia	  and	  there	  are	  plans	  afoot	  globally	  for	   the	   development	   of	   GM	   wheat	   and	   rice.	   Although	   GM	   is	   not	   yet	   grown	   in	   a	  majority	  of	  countries,	  nor	  on	  the	  majority	  of	  cropping	  land,	   it	   is	  taking	  hold	  of	  key	  markets	  in	  which	  GM	  seeds	  have	  been	  commercialised,	  for	  example,	  corn,	  which	  is	  the	  world’s	  largest	  staple	  crop.	  The	  United	  States	  is	  the	  world’s	  largest	  producer	  and	  exporter	  of	  corn,	  with	  about	  sixty	  per	  cent	  of	  the	  global	  corn	  trade	  (USDA,	  undated	  A).	  The	  vast	  majority	  –	  around	  ninety	  per	  cent	  -­‐	  of	  corn	  grown	  in	  the	  United	  States	  is	  GM	  (USDA,	  undated	  B).	   Soy	   is	  primarily	  grown	   in	  Brazil,	   the	  United	  States	   (USDA,	  undated	  B)	  and	  Argentina	  (Reuters,	  2013),	  which	  collectively	  account	  for	  eighty	  per	  cent	   of	   global	   production.	   In	   the	   United	   States	   and	   Argentina,	   virtually	   all	   soy	  production	   is	   GM,	   while	   Brazil’s	   crop	   is	   around	   one	   quarter	   non-­‐GM	   (Crosskey,	  2013)	  Current	  development	  plans	  for	  wheat	  and	  rice,	  if	  successful,	  would	  mean	  that	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markets	  for	  the	  world’s	  three	  most	  important	  staple	  crops	  –	  corn,	  wheat	  and	  rice	  -­‐	  could	  all	  be	  dominated	  by	  GM	  varieties	  in	  a	  relatively	  short	  time.	  	  	  Ninety-­‐nine	  per	  cent	  of	  all	  GM	  crops	  grown	  feature	  at	  least	  one	  of	  two	  traits	  (Zacune,	  2011).	   	   One	   trait	   is	   resistance	   to	   a	   herbicide,	   meaning	   that	   the	   GM	   crop	   can	   be	  sprayed	  with	  the	  herbicide	  whilst	  it	  is	  growing.	  As	  at	  2008,	  eighty	  per	  cent	  of	  all	  GM	  crops	  had	  this	  trait	  (ETC	  Group,	  2008).	  The	  second	  trait	  allows	  the	  plant	  itself	  to	  act	  as	  a	  pesticide,	  killing	   insects	   that	  eat	   the	  plant.	  Some	  GM	  crops	  have	  both	  of	   these	  traits	  and	  some	  are	  stacked	  with	  multiple	  genes,	  meaning	  that	  they	  are	  resistant	  to	  numerous	  herbicides	  and	  contain	  numerous	  toxins	  to	  kill	  insect	  pests.	  Despite	  much	  public	   debate	   about	   developing	   GM	   crops	   that	   will	   be	   drought-­‐tolerant,	   more	  nutritious,	   will	   help	   fight	   climate	   change	   and	   so	   on	   (see,	   for	   example:	   Monsanto,	  undated;	   CropLife	   Australia,	   2009),	   to	   date,	   none	   of	   those	   varieties	   have	   been	  commercialised.	   	   The	   remaining	   one	   per	   cent	   accounts	   for	   plants	   such	   as	   the	   GM	  potato	  with	  modified	  starch	  content	  that	  is	  grown	  for	  industrial	  purposes.	  	  	  Although	  Australia	  is	  not	  one	  of	  the	  six	  countries	  at	  the	  forefront	  of	  GM	  development	  globally,	   it	   was	   an	   early	   adopter	   of	   the	   technology,	   taking	   up	   GM	   cotton	   and	   GM	  carnations	   in	   the	  mid-­‐1990s.	   Since	   then,	   GM	   canola	   has	   also	   been	   approved,	   sold	  and	  sown	  in	  Australian	  fields.	  Many	  more	  GM	  crops	  are	  approved	  for	  consumption,	  but	   not	   cultivation	   (Food	   Standards	   Australia	   and	   New	   Zealand,	   undated).	  Overriding	   the	   federal	   government’s	   approvals,	  most	   jurisdictions	   (NSW,	   Victoria,	  Western	   Australia,	   South	   Australia,	   Tasmania	   and	   the	   ACT)	   imposed	   bans	   on	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cultivation	  of	  GM	  crops	  in	  the	  early	  2000s.	  The	  Northern	  Territory	  and	  Queensland	  did	   not	   ban	   GMO	   cultivation,	   relying	   solely	   on	   federal	   regulation.	   GM	   cotton	  was	  already	  growing	  in	  New	  South	  Wales	  and	  the	  ban	  was	  not	  imposed	  retrospectively	  on	   cotton	   crops.	   In	   New	   South	  Wales,	   Victoria	   and	  Western	   Australia,	   cultivation	  bans	   have	   since	   been	   lifted	   in	   relation	   to	   GM	   canola.	   The	   Australian	   Capital	  Territory,	   South	   Australia	   and	   Tasmania	   remain	   free	   of	   commercial	   GM	   crop	  cultivation,	   with	   moratoria	   in	   place	   (OGTR,	   2010),	   although	   both	   the	   Australian	  Capital	  Territory	  and	  South	  Australia	  are	  the	  sites	  for	  many	  field	  trials	  of	  GM	  crops	  (OGTR,	  Maps).	  	  	  Virtually	  one	  hundred	  per	  cent	  of	  cotton	  grown	  in	  Australia	  is	  GM	  (Cotton	  Australia,	  undated).	   Nine	   varieties	   of	   GM	   cotton	   are	   approved	   for	   cultivation	   in	   Australia	  (DAFWA,	   2011),	   though	   the	  Australian	   cotton	   industry	   only	   grows	   three	   of	   these,	  including	   two	  varieties	  of	  herbicide-­‐resistant	   cotton,	  one	  owned	  by	  Bayer	  and	   the	  other	  owned	  by	  Monsanto	  and	  one	  variety	  of	  cotton	  that	  is	  modified	  to	  operate	  as	  a	  pesticide,	   owned	   by	   Monsanto	   (Cotton	   Australia,	   undated).	   Four	   types	   of	   GM	  carnations	   are	   also	   approved	   for	   commercial	   cultivation	   (DAFWA,	   2011).	   Two	  varieties	   of	   GM	   canola	   were	   approved	   for	   commercial	   cultivation	   in	   Australia	   in	  2003.	   Both	   are	   modified	   to	   tolerate	   herbicide,	   one	   is	   owned	   by	   Monsanto	   and	  tolerates	   its	  Round	  Up	  herbicide,	  also	  known	  as	  glyphosate,	   the	  other	   is	  owned	  by	  Bayer	   CropScience	   and	   tolerates	   its	   herbicide,	   Liberty,	   also	   known	   as	   glufosinate	  ammonium	  (OGTR,	  2010).	  Bayer’s	  GM	  canola	  was	  made	  commercially	  available	  for	  the	  first	  time	  in	  2012.	  Expansion	  of	  GM	  canola	  has	  been	  steady,	  year	  on	  year.	  Crop	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acreage	   covered	   by	   GM	   canola	   expanded	   significantly	   in	   2010	  when	   the	  Western	  Australian	   Government	   lifted	   its	   ban	   on	   GM	   canola	   cultivation	   (OGTR,	   2010).	   In	  2010,	  GM	  canola	  was	  estimated	  at	  around	  eight	  per	  cent	  of	  total	  Australian	  canola	  plantings	   (Phelps,	   2011)	   and	   around	   eight	   per	   cent	   of	  Western	   Australian	   canola	  plantings	  (DAFWA,	  2011).	  	  	  	  In	  the	  United	  States,	  with	  around	  half	  of	  the	  world’s	  GM	  crop	  acreage	  planted	  in	  its	  fields	  (Zacune,	  2011;	  James,	  2012;	  Shiva	  et	  al,	  2011),	  the	  Department	  of	  Agriculture	  reports	  that	  ninety-­‐four	  per	  cent	  of	  all	  soybeans	  grown,	  eighty-­‐eight	  per	  cent	  of	  corn	  and	  ninety	  per	  cent	  of	  cotton	  are	  GM	  varieties	  (USDA,	  2011).	  The	  United	  States	  also	  grows	  GM	  sugar	  beets	  and	  canola,	  both	  of	  which	  account	  for	  over	  ninety	  and	  sixty	  per	  cent	  of	  their	  respective	  markets	  (Shiva	  et	  al,	  2011),	  as	  well	  as	  alfalfa,	  squash	  and	  papaya.	   It	   is	  estimated	   that	  approximately	  seventy	  per	  cent	  of	  processed	   foods	  on	  supermarket	  shelves	  in	  the	  United	  States	  contain	  GM	  ingredients.	  Since	  labelling	  is	  not	  required,	  it	  is	  not	  possible	  to	  adequately	  track	  this	  (Shiva	  et	  al,	  2011).	  	  	  Canada	  is	  one	  of	  the	  world’s	  top	  five	  growers	  of	  GM	  crops	  (Shiva	  et	  al,	  2011;	  Zacune,	  2011;	  James,	  2012).	  It	  grows	  GM	  canola,	  soy,	  corn	  and	  sugarbeets.	  A	  majority	  of	  both	  soy	  and	  corn	  grown	  in	  Canada	  are	  GM,	  at	  around	  sixty-­‐five	  per	  cent	  for	  each	  (Shiva	  et	  al,	  2011).	  However,	  canola	   is	   the	  country’s	  most	  significant	  GM	  crop,	  with	  more	  than	  ninety	  per	  cent	  of	  all	  canola	  cultivated	  being	  GM.	  Canada	  is	  the	  world’s	  largest	  supplier	  of	  canola,	  with	  around	  a	  seventy	  per	  cent	  share	  of	  the	  global	  market	  (ABCA,	  2009).	   The	   United	   States	   is	   Canada’s	   largest	   canola	   purchaser	   (ABCA,	   2009),	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particularly	   since	  many	  Canadian	   farmers	   lost	   access	   to	  European	   canola	  markets	  after	  GM	  canola	  was	  adopted.	  	  	  The	   United	   States	   and	   Canada	   have	   been	   the	   site	   of	   much	   litigation	   and	   public	  debate	  about	  GM	  and	  its	  impacts	  on	  farmers	  and	  consumers.	  Monsanto	  is	  renowned	  for	   its	  active	  pursuit	  of	   farmers	   in	   law	  courts	   for	  breaches	  of	   intellectual	  property	  rights	  (Center	  for	  Food	  Safety,	  2010).	  The	  above-­‐mentioned	  case	  of	  Percy	  Schmeiser	  in	  Canada	  was	  probably	  the	  most	  prominent	  of	  these.	  The	  outcome	  of	  the	  Schmeiser	  case	  caused	  international	  public	  outrage	  as	  the	  decision	  has	  potentially	  devastating	  impacts	  for	  farmers	  and	  raises	  interesting	  questions	  around	  the	  primacy	  of	  different	  types	   of	   property	   rights.	   These	   issues	   and	   others	   impacting	   on	   farmers’	   rights,	  working	  lives	  and	  well-­‐being	  will	  be	  explored	  further	  in	  chapter	  five.	  	  
Conclusion	  
Whilst	  plants	  bred	  by	  other	  means	  may	  also	  attract	  intellectual	  property	  protection,	  GM	   crops	   provide	   greater	   capacity	   for	   corporations	   to	   increase	   their	   control	   over	  basic	  agricultural	  inputs,	  like	  seeds,	  and	  production	  processes,	  particularly	  through	  the	   creation	   of	   patent	   thickets.	   The	   legal,	   political	   and	   institutional	   factors	  contributing	   to	   the	   establishment	   of	   strong,	   interlocking	   patent	   protection	   have	  been	  set	  out	  in	  this	  chapter	  in	  order	  to	  explain	  how	  genetic	  enclosures	  operate	  and	  how	   various	   features	   of	   the	   corporate	   food	   regime	   support	   these	   enclosures.	  Relevant	  features	  of	  the	  corporate	  food	  regime	  include	  not	  only	  the	  establishment	  of	  intellectual	  property	   law	  which	   facilitates	   the	  privatisation	  of	  genetic	  material	  but	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also	   international	   trade	   agreements	   which	   promote	   private	   governance	   and	  promote	  an	  upward	  convergence	  in	  intellectual	  property	  protection	  across	  different	  jurisdictions.	   The	   shift	   from	   public	   to	   private	   funding	   for	   plant	   breeding	   and	  associated	  changes	  in	  economic	  and	  political	  interests	  also	  reflect	  similar	  tendencies	  towards	  privileging	  corporate	  interests.	  	  	  The	  confluence	  of	  these	  political	  and	  economic	  interests	  favouring	  corporate	  control	  of	  agriculture	  also	  goes	  some	  way	  towards	  explaining	  the	  lock-­‐in	  of	  GM	  crops	  over	  other	   agricultural	   innovations.	   This	   trend	   in	   research	   and	   development	   funding	  marks	   out	   a	   particular	   future	   for	   agriculture	   in	   which	   farmers	   are	   increasingly	  dependent	  upon	  and	  indebted	  to	  agribusiness.	  	  	  Finally,	   a	   brief	   sketch	   of	   the	   proliferation	   of	   GM	   crops	   globally	   and	   in	   a	   few	   key	  jurisdictions	   details	   the	   practical	   operation	   of	   genetic	   enclosures,	   prior	   to	   the	  examination	  of	  how	  these	  impact	  on	  farmers	  in	  the	  next	  chapter.	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Chapter	  5	  Are	  farmers	  becoming	  propertied	  workers?	  
Introduction	  	  
This	   chapter	   investigates	   important	   aspects	   of	   the	   contemporary	   relevance	   of	   the	  agrarian	  question	  in	  order	  to	  begin	  to	  evaluate	  the	  impact	  of	  genetic	  enclosures	  on	  the	  working	  lives	  of	  farmers	  in	  three	  large,	  high-­‐income	  countries.	  This	  first	  section	  offers	  a	  review	  of	  current	  debates	  and	  interpretations	  of	  the	  agrarian	  question	  and	  the	  nature	  of	  the	  peasantry	  in	  the	  contemporary	  economy	  and	  how	  these	  concepts	  might	  usefully	  be	  applied.	  Bernstein’s	  work	  is	  particularly	  central	  to	  reviewing	  the	  arguments	  by	  Kautsky,	  Lenin	  and	  Marx,	  while	  Van	  Der	  Ploeg	  presents	  a	  new	  way	  of	  approaching	   the	   question	   of	   the	   modern	   peasantry.	   This	   discussion	   relies	   on	  arguments	   of	   Alavi	   (1987)	   and	   others	   that	   surplus	   value	   can	   be	   extracted	   from	  peasants	  /	  farmers	  under	  various	  different	  configurations	  of	  labour	  organisation.	  	  	  This	   is	   followed	   by	   a	   brief	   statistical	   analysis	   of	   small-­‐holder	   farming	   in	   three	  comparable	   countries	   –	   the	  United	   States,	   Australia	   and	  Canada	   –	  which	   provides	  evidence	  for	  some	  arguments	  as	  to	  the	  impacts	  of	  genetically	  modified	  (GM)	  crops	  on	  agricultural	  production	  relations.	  The	  statistics	  illustrate	  that	  small-­‐scale	  farming	  persists	  in	  the	  existing	  economy,	  albeit	  that	  it	  is	  responsible	  for	  a	  decreasing	  amount	  of	   industry	   output.	   This	   analysis	   demonstrates	   that	   the	   persistence	   of	   small-­‐scale	  farming	   has	   hindered	   the	   emergence	   of	   a	   wage-­‐based	   model	   of	   production	   in	  farming.	  However,	  this	  has	  not	  prevented	  the	  incursion	  of	  industry	  and	  capital	  into	  the	   agricultural	   sector.	   The	   next	   section	   examines	   some	   of	   the	   elements	   of	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agriculture’s	   evolution	   towards	  a	  more	   industrial	  model	   and	   the	   impacts	   that	   this	  has	  had	  on	  industry	  structure	  and	  market	  power	  relations.	  	  	  Finally,	   the	   chapter	   considers	   the	   question	   of	   whether	   farmers	   are	   becoming	  “propertied	  workers”.	   Research	   over	   the	   past	   few	   decades	   that	   has	   shown	   small-­‐scale	   farmers	   are	   increasingly	   proletarianised	   as	   agriculture	   becomes	   more	  industrialised.	   Industrialisation	   depends	   not	   upon	   the	   introduction	   of	   the	   wage-­‐model	   into	   farming	   activity	   but	   the	   generation	   of	   dependence	   amongst	   farmers	  upon	  externally-­‐sourced	  and	  industrially-­‐produced	  inputs,	  like	  seeds	  and	  fertilisers.	  Through	   this	   process,	   farmers	   become	   increasingly	   dependent	   upon	   the	   large	  agribusinesses	  that	  produce	  and	  distribute	  those	  inputs.	  The	  stringent	  requirements	  imposed	  by	   seed	  and	   chemical	   companies	  on	   farmers,	   and	   their	   loss	  of	   autonomy	  through	   this	  process,	  mean	   that	   those	   farmers	  are	   increasingly	  alienated	   from	  the	  process	   and	   the	   product	   of	   their	   labour.	   This	   section	   considers	   the	   question	   of	  whether	   farmers	   may	   reasonably	   be	   described	   as	   propertied	   workers	  (Kloppenburg,	  2004)	  who	  have	  been	  proletarianised	   (Lewontin,	  2000)	  and	  whose	  labour	  has	  been	  subsumed	  by	  the	  capitalist	  mode	  of	  production	  and	  what	  the	  role	  of	  GM	  crops	  may	  be	  in	  this	  process.	  	  	  	  
Contemporary	  debates	  regarding	  the	  agrarian	  question	  	  
An	   investigation	   of	   GM	   crops	   as	   genetic	   enclosures	   and	   their	   impact	   on	   class	  composition	   in	   contemporary	   agriculture	   recalls	   the	   long-­‐debated	   agrarian	  question.	  Much	  of	  the	  literature	  refers	  to	  Marx’s	  work	  regarding	  the	  transformation	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of	   pre-­‐capitalist	   class	   formations	   and	   modes	   of	   production	   into	   capitalist	  formations.	  Marx	  argued,	  based	  on	  “the	  ‘enclosure’	  model	  of	  agrarian	  transition	  and	  proletarianization”	  (Bernstein,	  2006:450)	  in	  England,	  that	  the	  landed	  property	  class	  and	   the	  peasantry	  would	  be	  displaced	  by	   the	   emergence	  of	   the	   capitalist	  mode	  of	  production	  and	  its	  class	  structure,	  comprising	  the	  bourgeoisie	  and	  proletariat.	  	  	  The	  agrarian	  question	  generated	  many	  debates	  as	  Marxian	  thinkers	  broadened	  their	  analyses	  to	  other	  parts	  of	  the	  world	  and	  into	  different	  times.	  Bernstein	  (1996;	  2006;	  2010)	  has	  provided	  a	  range	  of	  explanations	  as	  to	  how	  these	  debates	  have	  developed.	  What	  Byres	  (cited	  by	  Bernstein,	  1996:25)	  refers	  to	  as	  the	  “first	  formulation”	  of	  the	  agrarian	  question	   arose	   from	  a	  work	  by	  Engels	   in	   the	   1890s	   in	  which	  he	   queried	  how	   power	   might	   be	   captured	   in	   economies	   that	   continued	   to	   have	   large	  peasantries.	   Lenin	   and	  Kautsky	   developed	   a	   “second	   formulation”	   of	   the	   question	  through	   which	   they	   examine	   the	   varying	   ways	   in	   which	   capitalist	   agriculture	  develops	   in	   different	   times	   and	   places.	   Lenin	   observed,	   based	   on	   the	   American	  colonies’	   experience	   as	   well	   as	   research	   in	   other	   places	   such	   as	   Russia,	   class	  differentiation	  within	  the	  peasantry	  (Bernstein,	  2006:451).	  Kautsky	  (1988)	  argued	  that	  there	  was	  no	  certainty	  that	  the	  peasantry	  and	  landed	  property	  class	  would	  be	  eliminated	   in	   all	   circumstances.	   He	   accepted	   the	   general	   tendency	   of	   capitalism	  towards	   concentration	   and	   centralisation	   of	   capital	   that	   might	   lead	   to	   the	  dissolution	  of	  pre-­‐capitalist	  class	  formations.	  However,	  in	  the	  detail	  of	  his	  analysis,	  Kautsky	   acknowledged	   that	   agriculture	   “follows	   its	   own	   laws”	   (Kautsky,	   1988:11)	  and	   that	   various	   peculiarities	   of	   agricultural	   production	   tend	   against	   this	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dissolution.	  He	  made	  clear	  his	  view	  that	  “small	  land-­‐ownership	  will	  not	  disappear	  in	  present-­‐day	   society,	   to	   be	   totally	   supplanted	   by	   large-­‐scale	   land-­‐ownership”	  (Kautsky,	   1988:166).	   The	  peculiarities	   of	   agriculture	   that	   tend	   against	   a	   complete	  dissolution	  of	  small-­‐scale	   farms	  include	  some	  of	   the	  biophysical	  barriers	  to	  capital	  accumulation	   in	  agriculture,	   indentified	  by	  Mann	  and	  Dickinson	   (1978),	   that	  were	  discussed	   in	   chapter	   two.	   These	   include	   high	   costs	   for	   land	   that	   tie	   up	   capital,	  production	   risks	   related	   to	   environmental	   and	   weather	   uncertainties,	   and	   the	  difficulties	  of	  disciplining	  labour.	  Chayanov’s	  comments	  on	  the	  tendency	  of	  peasants	  and	   family	   farmers	   towards	   maintaining	   their	   existence	   through	   self-­‐exploitation	  (cited	  by	  Bernstein,	  2010)	  lent	  further	  support	  to	  Kautsky’s	  argument.	  	  	  	  Bryes	  described	   a	   “third	   formulation”	   of	   the	   agrarian	  question	  which	  posited	   that	  the	   question	   ceased	   to	   be	   of	   relevance	   regardless	   of	   the	   level	   of	   capitalist	  development	  in	  agriculture	  where	  “the	  social	  formation	  and	  industry	  are	  dominated	  by	   the	   urban	   bourgeoisie”	   (cited	   by	   Bernstein,	   1996:25).	   Debates	   have	   continued	  throughout	   the	   twentieth	   and	   twenty-­‐first	   centuries	   regarding	   the	   fate	   of	   the	  peasantry	   and	   small-­‐scale	   farmers.	   Some	   writers,	   such	   as	   Hobsbawm,	   have	  proclaimed	   the	   “death	   of	   the	   peasantry”	   based	   on	   the	   vastly	   reduced	   numbers	   of	  people	   working	   in	   agriculture	   today	   compared	   with	   the	   past	   (1994:289).	   By	  contrast,	   Bernstein	   (2010)	   has	  written	   that	   the	   peasantry,	   or	   small-­‐scale	   farmers,	  can	  be	  expected	  to	  persist	  for	  as	  long	  as	  the	  self-­‐exploitation	  identified	  by	  Chayanov	  enables	  them	  to	  produce	  at	  a	  lower	  cost	  than	  farms	  producing	  on	  the	  basis	  of	  wage-­‐labour.	   That	   is,	   capitalism	  will	   tolerate	   small-­‐scale	   farms	   as	   long	   as	   they	   produce	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goods	   on	   the	   cheap.	   A	   nuanced	   approach	   to	   the	   contemporary	   agrarian	   question	  reveals	   that	   “global	  depeasanization	   is	  not	  a	  completed	  or	  self-­‐completing	  process	  leading	  to	  the	  death	  of	  the	  peasantry.	  Social	  classes	  do	  not	  just	  end	  and	  die;	  they	  live	  and	  are	  transformed	  through	  social	  struggle”	  (Araghi	  cited	  by	  Bernstein,	  2010:	  88).	  Proletarianisation	   is	  neither	  simple,	  nor	   linear,	  but	   is	   fraught	  with	  historically	  and	  geographically	  specific	  contradictions	  and	  tensions	   that	   impact	  upon	  the	  structure	  of	  social	  and	  production	  relations	  (Bernstein,	  2006).	  Seemingly	  pre-­‐capitalist	  forms	  of	   production	   may	   persist	   but,	   as	   they	   are	   increasingly	   dominated	   by	   capitalist	  social	  relations,	  their	  nature	  changes.	  	  	  In	   order	   to	   understand	   how	   these	   processes	   are	   playing	   out	   in	   contemporary	  agriculture	  and	  the	  relevance	  they	  have	  for	  farmers	  today,	  it	  is	  necessary	  to	  explore	  the	  particular	  extant	  circumstances.	  As	  Kautsky	  wrote,	   “[a]n	   investigation	   into	   the	  agrarian	  question	  which	  purports	  to	  follow	  Marx’s	  method	  cannot	  simply	  focus	  on	  the	  question	  as	  to	  whether	  the	  smallholding	  has	  a	  future.	  Rather,	  it	  has	  to	  consider	  all	   the	   changes	   through	   which	   agriculture	   has	   passed	   over	   the	   course	   of	   the	  capitalist	  mode	  of	  production:	  whether,	  and	  how,	  capital	  is	  seizing	  hold	  of	  agriculture,	  
revolutionising	   it,	   making	   old	   forms	   of	   production	   and	   property	   untenable	   and	  
creating	   the	   necessity	   for	   new	   ones.”	   (1988:12,	   emphasis	   in	   original).	   In	   order	   to	  develop	  this	  analysis	  further	  and	  to	  understand	  the	  role	  of	  GM	  crops	  with	  respect	  to	  changing	   class	   structure	   in	   agriculture,	   it	   will	   first	   be	   helpful	   to	   consider	  what	   is	  meant	  by	  the	  term	  “peasant”	  in	  the	  current	  context.	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Defining	   the	   peasantry	   for	   the	   purposes	   of	   understanding	   class	   composition	   in	  agriculture	  is	  a	  complicated	  matter	  about	  which	  much	  can	  be,	  and	  has	  been,	  written.	  Given	  that	  the	  subject	  of	  this	  paper	  is	  primarily	  agriculture	  in	  Australia,	  the	  United	  States	  and	  Canada,	  the	  peasantry	  will	  be	  defined	  differently	  than	  it	  might	  be	  in	  other	  parts	  of	  the	  world.	  As	  invader	  /	  settler	  colonies,	  these	  three	  countries	  have	  had	  little	  experience	  of	  “peasant	  agriculture”	  as	  subsistence	  production	  in	  which	  “each	  family	  is	  almost	  self-­‐sufficient;	  it	  itself	  directly	  produces	  the	  major	  part	  of	  its	  consumption	  and	   thus	   acquires	   its	   means	   of	   life	   more	   through	   exchange	   with	   nature	   than	   in	  intercourse	   with	   society”	   (Marx,	   1987:332).	   Lenin	   identified	   particular	   dynamics	  within	   the	   American	   colony,	   where	   the	   peasantry	   was	   differentiated	   into	   three	  categories,	   being	   poor	   peasants,	   middle	   peasants	   and	   rich	   peasants	   (Bernstein,	  2010:90).	  This	  typology	  is	  also	  useful	  for	  analysis	  of	  other	  invader	  /	  settler	  colonies	  like	  Australia	   and	  Canada.	  These	   three	   categories	   of	   peasant	   are	  differentiated	  on	  the	  basis	  of	  various	  factors	  including	  the	  size	  of	  the	  land	  that	  they	  own	  (if	  any),	  the	  level	   of	   capitalisation	   of	   their	   farm,	   the	   amount	   of	   labour	   required	   to	   operate	   the	  farm	   and,	   probably	   most	   importantly,	   the	   extent	   to	   which	   non-­‐family	   labour	   is	  employed	   (Bernstein,	   2010).	   “Rich	   peasants”	   owned	   substantial	   amounts	   of	   land,	  engaged	  significant	  wage	  labour	  and	  their	  farms	  were	  highly	  capitalised,	  employing	  whatever	   forms	   of	   advanced	   technology	   and	   instruments	   were	   available	   in	   the	  relevant	   time	  and	  place.	  Lenin	  saw	  these	  as	  “emerging	  capitalist	   farmers”.	   “Middle	  peasants”	   typically	   owned	   some,	   relatively	  modest	   amount	   of	   land.	   The	   farm	  was	  capitalised,	  but	  not	  extensively	  so,	  and	  some	  non-­‐family	  labour	  may	  have	  been	  hired	  on	  a	  rare,	  seasonal	  basis,	  but	  for	  the	  most	  part,	  labour	  was	  sourced	  from	  the	  family.	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“Poor	  peasants”	  did	  not	  own	   land,	  or	  owned	  very	   little,	  and	  relied	  upon	  their	  own	  labour.	  	  	  Van	  Der	  Ploeg	  (2008:1,	  36-­‐37)	  has	  recently	  developed	  a	  typology	  that	  appears	  to	  be	  a	   variation	   of	   Lenin’s,	   more	   consistent	   with	   the	   contemporary	   economy.	   He	  identifies	  three	  categories:	  capitalist	   farmers,	  entrepreneurial	   farmers	  and	  peasant	  farmers.	   Van	  Der	   Ploeg	   defines	   capitalist	   farmers	   as	   those	   driven	   by	   profit	  maximisation,	   integrated	   into	   the	   agro-­‐export	   model	   and	   who	   rely	   almost	  exclusively	   on	  wage	   labour.	   Entrepreneurial	   farming	   operations	   are	   based	   largely	  on	   credit	   and	   industrial	   capital	   as	   embodied	   in	   externally-­‐produced	   inputs	   and	  technologies.	   The	   labour	   process	   is	   partially	   industrialised	   and	   entrepreneurial	  farmers	  often	   aim	  at	   extending	   the	   level	   of	   industrialisation,	   as	  well	   as	   increasing	  the	  scale	  of	  their	  operations.	  Production	  is	  aimed	  entirely	  at	  markets	  and	  some	  wage	  labour	   is	   engaged.	   Peasant	   farmers	   are	   engaged	   in	   a	   mixture	   of	   subsistence	  production,	  and	  some	  production	  for	  the	  market,	  aimed	  at	  improving	  the	  livelihoods	  of	   the	   people	   engaged.	   Labour	   is	   organised	  within	   the	   family,	   and	   sometimes	   the	  local	  community,	  usually	  through	  networks	  of	  reciprocity.	  Farm	  production	  may	  be	  supplemented	  with	  wage	  labour	  off	  the	  farm.	  	  	  Consistent	   with	   the	   arguments	   by	   Van	   Der	   Ploeg	   and	   Lenin,	   Bernstein	   finds	   that	  there	  is	  no	  single	  or	  unified	  class	  of	  “peasants”	  or	  “farmers”	  (Bernstein,	  2010).	  There	  are	   levels	   of	   differentiation	   and	   overlap	   between	   large-­‐	   and	   small-­‐scale	   farmers,	  between	  capitalist	  farmers,	  peasant	  farmers,	  and	  rural	  wage	  labourers.	  This	  is	  also	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consistent	  with	  Mooney’s	  (1986)	  argument	  that	  many	  people	  occupy	  contradictory	  class	   locations	   in	   the	   agrifood	   sector.	   Farmers	  who	   own	   land	  may	   also	   engage	   in	  waged	  work;	  some	  farmers	  may	  work	  on	  contracts	  to	  produce	  for	  one	  wholesaler,	  which	   limits	   their	   autonomy	   in	   a	  manner	   similar	   to	   an	   employment	   relationship;	  still	  others	  may	  be	  heavily	  indebted	  and	  required	  to	  pay	  large	  amounts	  of	  interest	  to	  financial	   institutions.	   There	   is	   a	   wide	   diversity	   of	   social,	   economic	   and	   political	  experiences	   amongst	   farmers	   and	   it	   is	   likely	   that	   their	   experiences	   of	   the	   shifting	  relations	  of	  production	  in	  agriculture	  will	  reflect	  this	  diversity.	  	  While	  there	  are	  some	  large	  capitalist	  and	  corporate	  farmers	  in	  Australia	  at	  one	  end	  of	   the	   spectrum	   and	   a	   rural	   labour	   force	   at	   the	   other,	   the	  majority	   of	   the	   people	  typically	   referred	   to	   as	   “farmers”	   fall	   into	   the	   categories	   of	   “entrepreneurial	  farmers”	  and	  “peasant	  farmers”,	  according	  to	  Van	  Der	  Ploeg’s	  (2008)	  classifications.	  These	  small-­‐scale	  farmers	  are	  mostly	  simple	  commodity	  producers.	  As	  is	  implied	  by	  Van	  Der	  Ploeg’s	   (2008)	  and	  Bernstein’s	   (2010)	  analysis,	   small-­‐scale	   farms	  neither	  represent	   pre-­‐capitalist	   forms	   of	   production	   nor	   do	   they	   stand	   outside	   capitalist	  social	  relations,	  but	  are	  integrated	  into	  the	  capitalist	  mode	  of	  production.	  Similarly,	  Friedmann	  has	  written	  that	  the	  simple	  commodity	  production	  which	  comprises	  the	  activity	  of	   the	   small-­‐holding	   farm	  occupies	   a	  peculiar	  place	  because	   it	   entails	   “the	  unity	   of	   property	   and	   labour”,	   operating	   within	   an	   economy	   that	   is	   otherwise	  “characterized	   by	   the	   general	   circulation	   of	   commodities	   and	   therefore	   by	   the	  separation	  of	  capital	  and	  labour”	  (Friedmann,	  1987:248).	  Friedmann	  argues	  that	  the	  links	  between	  small-­‐scale	  farms	  and	  markets	  tie	  them	  “completely	  into	  the	  general	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circulation	   of	   commodities”	   (1987:249).	   These	   external	   links	   include	  markets	   for	  land	  and	  labour	  power,	  as	  well	  as	  inputs	  like	  seeds	  and	  fertiliser,	  and	  markets	  into	  which	  agricultural	  products	  are	  sold.	  	  	  The	  shifts	  currently	  taking	  place	  in	  the	  production	  relations	  of	  agriculture	  as	  a	  result	  of	   new,	   genetic	   enclosures	   are	   altering	   the	   terms	   on	   which	   farmers	   and	   farming	  operations	  are	  integrated	  into	  markets.	  This	  understanding	  of	  the	  integration	  of	  the	  rural	  economy	  and	  other	  sectors	  is	  an	  illustration	  of	  Byres’	  third	  formulation	  of	  the	  agrarian	   question.	   Capitalist	   social	   relations	   have	   become	   so	   dominant	   that	   the	  transformation	  of	  the	  rural	  economy	  into	  a	  wage-­‐labour	  model	  is	  of	  little	  relevance	  (Bernstein,	  1996).	  That	   is,	   farmers	  are	  being	  proletarianised,	   their	   labour	   is	  being	  subsumed	  by	  capital,	  whether	  or	  not	  they	  are	  engaged	  as	  wage-­‐labourers.	  Farmers	  who	  continue	   to	  work	   land	   that	   they	  own,	  but	  who	  are	  beholden	   to	  multinational	  seed,	  chemical	  and	  other	  agrifood	  companies,	  are	  becoming	  propertied	  workers.	  	  	  Though	   the	   small-­‐scale	   farm	   pre-­‐dates	   the	   establishment	   of	   capitalist	   social	  relations,	   it	   has	   survived	   and	   become	   a	   strong	   and	   crucial	   feature	   of	   the	  contemporary	  economy	  (Friedmann,	  1987).	  Part	  of	  the	  reason	  for	  this	  persistence	  is	  the	  cost	  advantage	  that	  arises	   from	  the	  willingness	  of	  some	  small-­‐scale	   farmers	  to	  engage	   in	  a	  degree	  of	   self-­‐exploitation	   identified	  by	  Chayanov	   (cited	  by	  Bernstein,	  2010).	  This	  willingness	  is	  often	  driven	  by	  a	  variety	  of	  pragmatic,	  cultural,	  historical	  and	   other	   idiosyncratic	   reasons,	   sometimes	   connected	   to	   maintaining	   the	   family	  farm	  or	  the	  household.	  Small-­‐scale	  farmers	  maintain	  their	  land	  ownership	  often	  out	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of	  a	  personal,	  historical	  connection,	  or	  a	  practical	  need	  to	  do	  so	  as	  it	  is	  the	  location	  of	  the	  family	  home.	  Land	  ownership	  brings	  with	  it	  various	  costs	  and	  production	  risks.	  A	  good	  deal	  of	  capital	  is	  tied	  up	  in	  land	  value	  creating	  a	  cost	  that	  capitalists	  would	  usually	   prefer	   to	   avoid.	   If	   bad	  weather	   or	   some	   other	  misadventure	   causes	   a	   low	  crop	  yield,	   the	  production	  risk	   is	  borne	  by	   the	   landowner.	  According	   to	  Bernstein,	  the	   advantages	   that	   these	   risk	   allocations	   bring	   to	   agricultural	   capital	   goes	   some	  way	  to	  explaining	  the	  persistence	  of	  small-­‐scale	  farms	  (2010:94-­‐95).	  Small-­‐scale	  or	  family	   farms	   will	   only	   be	   displaced	   to	   the	   extent	   that	   this	   is	   necessary	   and/or	  profitable.	   If	   commodities	   can	   be	   produced	   for	   less	   by	   small-­‐scale	   farmers,	   and	  those	   farmers	   can	   bear	   the	   costs	   of	   self-­‐exploitation,	   these	   types	   of	   farming	  operations	  may	  stay	  in	  business.	  	  	  While	   small-­‐scale	   farms	   are	   integrated	   into	   markets	   and	   form	   a	   branch	   of	   the	  capitalist	  mode	  of	  production,	  they	  can	  be	  differentiated	  from	  the	  capitalist	  farmers	  that	   Van	   Der	   Ploeg	   identifies	   in	   his	   three-­‐part	   typology	   of	   the	   modern	   farming	  sector.	  This	  differentiation	  is	  largely	  based	  on	  the	  extent	  to	  which	  such	  small-­‐scale	  farmers	  rely	  upon	  employing	  wage	  labour.	  As	  Kautsky	  wrote,	  where	  farmers	  do	  not	  “live	  from	  the	  yield	  on	  [their]	  property,	  but	  from	  the	  yield	  of	  [their]	  labour:	  [their]	  standard	  of	   living	   is	   that	  of	  a	  wage-­‐labourer”	  (Kautsky,	  1988:170).	  Likewise,	  Marx	  recognised	  that	  small-­‐scale	  peasants	  had	  more	  in	  common	  with	  workers	  than	  with	  capitalist,	   arguing	   that:	   “[t]he	   smallholding	  of	   the	  peasant	   is	  now	  only	   the	  pretext	  that	   allows	   the	   capitalist	   to	   draw	   profits,	   interest	   and	   rent	   from	   the	   soil,	   while	  leaving	  it	  to	  the	  tiller	  of	  the	  soil	  himself	  to	  see	  how	  he	  can	  extract	  his	  wages”	  (Marx,	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1987:334).	   Marx’s	   use	   of	   the	   term	   “wages”	   demonstrates,	   at	   least	   theoretically,	  affinity	   between	   smallholding	   farmers	   and	   the	   proletariat,	   rather	   than	   with	   the	  capitalist	  class	  or	  the	  financiers	  that	  are	  using	  the	  smallholders	  as	  a	  conduit	  through	  which	  to	  extract	  profit,	  interest	  and	  rent.	  	  	  Along	  similar	  lines,	  Alavi	  (1987)	  relies	  on	  Marx’s	  discussion	  of	  the	  “formal”	  and	  the	  “real”	   subsumption	  of	   labour	   to	  explain	   that	   surplus	  value	  can	  be	  extracted	  under	  various	  different	  configurations	  of	  labour	  organisation.	  In	  particular,	  Alavi	  refers	  to	  Marx’s	   description	   of	   the	   extraction	   of	   surplus	   value	   from	   petty	   commodity	  producers	   by	   usurers:	   “the	   capital	   of	   the	   usurer	   advances	   raw	  materials	   or	   tools	  even	  both	  to	  the	  immediate	  producer	  in	  the	  form	  of	  money.	  The	  exorbitant	  interest	  which	  it	  attracts,	  the	  interest	  which,	  irrespective	  of	  its	  magnitude,	  it	  extorts	  from	  the	  primary	   producer,	   is	   just	   another	   name	   for	   surplus	   value.	   It	   transforms	   its	   money	  into	   capital	   by	   extorting	   unpaid	   labour,	   surplus	   labour	   form	   the	   immediate	  producer”	  (Marx	  cited	  by	  Alavi,	  1987:193,	  emphasis	  added	  by	  Alavi).	  These	  small-­‐scale	   farmers	   experience	   the	   extraction	   by	   capitalists	   of	   the	   surplus	   value	   they	  generate,	   albeit	   in	   a	   different	   form	   than	  waged	  workers.	  Whether	   or	   not	   farmers’	  labour	   is	  entirely	  subsumed	  by	  capital	  accumulation	  circuits	   (indeed,	   it	   is	  unlikely	  that	  labour	  can	  ever	  be	  fully	  subsumed),	  this	  is	  a	  further	  step	  along	  the	  spectrum	  of	  subsumption.	  Later	  in	  this	  chapter,	  the	  continuation	  of	  this	  process	  will	  be	  explained	  further,	   as	   small-­‐scale	   farmers	   lose	   control	   over	   production	   inputs,	   and	   the	  production	  process,	  becoming	  increasingly	  alienated	  from	  their	  own	  labour.	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Recalling	   Kautsky’s	   (1988)	   and	   Bernstein’s	   (2010)	   cautions	   to	   be	   mindful	   of	  historically	   and	  geographically	   specific	   circumstances	   in	  analysing	   class	  dynamics,	  the	   next	   section	   will	   look	   at	   the	   particular	   dynamics	   of	   small-­‐scale	   farming	   in	  Australia,	  the	  United	  States	  and	  Canada	  in	  order	  to	  understand	  the	  changing	  nature	  of	  production	  relations	  in	  the	  current	  context.	  	  
Small-­‐scale	  farming	  in	  Australia,	  the	  United	  States	  and	  Canada	  
A	  brief	  statistical	  overview	  of	   farming	  operations	   in	  these	  three	  countries	  gives	  an	  understanding	   of	   the	   industry	   structure	   and	   concentration,	   and	   distribution	   of	  employment,	  as	  well	  as	  how	  these	  things	  have	  been	  changing	  over	  time.	  	  	  In	  Australia,	   the	  United	  States	  and	  Canada,	   the	  vast	  majority	  of	   farms	  are	   “family-­‐farms”,	  meaning	  “family-­‐owned”	  and/or	  “family-­‐operated”.	   	  The	  Australian	  Bureau	  of	  Statistics	  (ABS)	  recently	  reported	  that	  ninety-­‐nine	  per	  cent	  of	  the	  country’s	  farms	  are	   “family-­‐owned”	   and	   “family-­‐managed”	   (ABS,	   2012).	   The	   majority	   of	   these	  (around	   fifty-­‐five	   per	   cent)	   are	   relatively	   small	   businesses	   earning	   less	   than	  AUD100,000	  per	  year,	   and	   forty	  per	   cent	  earned	   less	   than	  AUD50,000	  per	  year.	  A	  small	  proportion	  of	  farms	  (around	  six	  per	  cent)	  earn	  in	  excess	  of	  AUD1,000,000	  per	  year	  (ABS,	  2012).	  Similarly,	  in	  the	  United	  States,	  ninety-­‐eight	  per	  cent	  of	  farms	  are	  “family-­‐farms”,	  meaning	  that	  the	  majority	  of	  the	  business	  is	  owned	  by	  the	  operator	  and	   their	   relatives	   (Hoppe	   et	   al,	   2010).	   There	   is	   a	  wide	   diversity	   from	   very	   low-­‐income	  earning	  to	  multimillion-­‐dollar	  farming	  businesses	  captured	  in	  these	  groups.	  In	   Canada,	   the	   statistics	   are	   similar	   for	   families	   operating	   farms,	   and	   a	   similar	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diversity	   of	   incomes	   and	   wealth.	   However,	   there	   are	   increasing	   numbers	   of	  Canadian	  farmers	  operating	  on	  land	  that	  they	  do	  not	  own	  themselves.	  Around	  sixty	  per	   cent	   of	   farmers	   own	   the	   land,	   around	   twenty	   rent	   privately,	   another	   thirteen	  lease	   from	   the	   government	   and	   the	   remainder	   use	   share-­‐crop	   and	   similar	  arrangements	  (Statistics	  Canada,	  2011).	  	  	  Given	   the	   diversity	   amongst	   family	   farms,	   it	   is	   helpful	   to	   consider	   these	   from	   the	  perspective	   of	   their	   relative	   sizes.	   There	   are	   a	   couple	   of	   ways	   that	   farm	   size	   is	  typically	  defined.	  The	   first	   is	  according	  to	  physical	  size,	  or	   the	  number	  of	  hectares	  farmed,	  and	  the	  second	  is	  according	  to	  finances,	  usually	  the	  amount	  of	  farm	  receipts	  or	  sales.	  In	  Australia,	  farms	  have	  also	  sometimes	  been	  compared	  to	  small	  businesses	  in	   other	   industry	   sectors	   according	   to	   their	   number	   of	   employees	   (Innovation,	  2011).	   “Small	   businesses”	   in	   Australia	   are	   defined	   as	   those	   that	   employ	   less	   than	  twenty	   workers.	   Due	   to	   the	   particular	   nature	   of	   employment	   distribution	   and	  capital-­‐intensity	  in	  agriculture,	  around	  ninety-­‐eight	  per	  cent	  of	  all	  Australian	  farms	  are	  classified	  as	  small	  businesses	  by	  this	  definition	  and	  over	  eighty-­‐five	  per	  cent	  of	  all	   agricultural	   workers	   are	   employed	   by	   small	   businesses.	   These	   small	   business	  farms	  are	  also	  responsible	  for	  around	  eighty-­‐three	  per	  cent	  of	  the	  industry’s	  output,	  compared	  with	   less	   than	   ten	   per	   cent	   in	  manufacturing	   and	   less	   than	   twenty	   per	  cent	  in	  the	  service	  sector	  (see	  tables	  5.1-­‐5.3	  below).	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Table	  5.1	  Employment	  by	  industry	  sector	  and	  business	  size	  in	  Australia	  	  
Sector	  	   Small	  	  
(0-­‐19	  
employees)	  
	  
000’s	  
Medium	  	  
(20-­‐199	  
employees)	  
	  
000’s	  
Large	  	  
(200+	  
employees)	  
	  
000’s	  
TOTAL	  
	  
	  
	  
000’s	  
Small	  
business	  
share	  of	  
employment	  	  
%	  Agriculture,	  forestry,	  fisheries	   400	   55	   12	   467	   85.7	  Manufacturing	  	   288	   302	   364	   955	   30.2	  Services	  	   4,040	   1,958	   2,496	   8,492	   47.6	  Mining	   20	   25	   99	   144	   13.9	  TOTAL	   selected	  industries	   4,747	   2,339	   2,970	   10,057	   47.2	  Source:	  Innovation,	  2011	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Table	  5.2	  Number	  of	  small	  businesses	  by	  industry	  sector	  	  
Sector	  	   No.	  of	  
businesses	  	  
[%	  of	  all	  
businesses]	  	  
No.	  of	  small	  
businesses	  	  
[%	  of	  all	  small	  	  
businesses]	  	  
Small	  business	  
share	  of	  industry	  
sector	  %	  
Agriculture,	   forestry,	  fisheries	   203	  810	   199,312	  	   97.8	  Manufacturing	  	   91,839	   81,051	   88.3	  Services	  	   1,703,564	   1,629,978	   95.7	  Mining	   7,950	   7,225	   90.9	  TOTAL	  selected	  industries	   2,051,085	   1,961,337	   95.6	  Source:	  Innovation,	  2011	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Table	  5.3	  Business	  size	  and	  share	  of	  industry	  output	  	  
Sector	  	   Small	  	  
(0-­‐19	  
employees)	  
	  
$	  million	  
Medium	  	  
(20-­‐199	  
employees
)	  
	  
$	  million	  
Large	  	  
(200+	  
employees)	  
	  
$	  million	  
TOTAL	  
	  
	  
	  
$	  million	  
Small	  
business	  
share	  of	  
output	  	  
%	  
Agriculture,	  forestry,	  fisheries	   16,919	   2,986	   506	   20,411	   82.9	  Manufacturing	  	   18,482	   28,314	   50,013	  	   96,809	  	   19.1	  Services	  	   250,632	   140,167	   236,421	   627,220	   40.0	  Mining	   7,976	   15,368	   64,463	   87,807	   9.1	  TOTAL	   selected	  industries	   294,009	  	   186,836	  	   351,402	  	   832,247	  	   35.3	  Source:	  Innovation,	  2011	  	  	  There	  is	  also	  a	  high	  level	  of	  self-­‐employment	  in	  the	  agricultural	  sector,	  compared	  to	  others.	   In	   2012,	   the	   ABS	   reported	   that	   fifty-­‐three	   per	   cent	   of	   people	   working	   in	  agriculture	   were	   “own-­‐account	   workers”	   (meaning	   that	   they	   are	   self-­‐employed,	  with	  no	  employees),	  around	  one-­‐third	  were	  employees	  and	  only	   fourteen	  per	  cent	  were	  employers.	  This	  contrasts	  with	  the	  rest	  of	  the	  economy	  where	  eighty-­‐eight	  per	  cent	  of	  all	  working	  people	  are	  employees	  (ABS,	  2012).	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  The	   distribution	   of	   the	   agricultural	   workforce	   in	   the	   United	   States	   also	   reflects	   a	  high	  level	  of	  concentration	  amongst	  a	  small	  group	  of	  large	  farms.	  Forty	  per	  cent	  of	  United	  States	  agricultural	  workers,	  around	  one	  million	  people,	  are	  employed	  by	  the	  richest	   60,000	   farms	   (USDA,	   2007).	   Another	   one	   million	   workers	   are	   scattered	  amongst	   the	  poorest	   two	  million	   farms,	  while	   the	   remaining	  600,000	  workers	  are	  employed	   by	   around	   100,000	   mid-­‐income	   farms	   (see	   figure	   5.1	   below).	   The	  wealthiest	   twenty	  per	  cent,	   including	   large	   family	   farms	  and	  corporate	   farms,	   rely	  on	   waged	   workers	   for	   sixty	   and	   eighty	   per	   cent	   of	   their	   labour	   requirements,	  respectively	   (Hoppe	  et	   al,	   2010).	  By	   contrast,	   the	  poorest	   thirty	  per	   cent	  of	   farms	  hire	   no	   labour,	   while	   the	   next	   twenty-­‐five	   per	   cent	   rely	   on	   waged	   workers	   for	  around	  five	  per	  cent	  of	  their	  labour	  requirements.	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Figure	   5.1	   Farms	   by	   income	   and	   worker	   numbers,	   US	   Agriculture	   Census,	  
2007	  
	  	  Source:	  USDA,	  2007	  	  In	  Canada,	  figures	  are	  not	  available	  to	  illustrate	  the	  distribution	  of	  farming	  workers	  throughout	  the	  sector,	  but	  around	  thirty-­‐four	  per	  cent	  of	  farms	  reported	  employing	  workers,	  whether	  on	  a	   full-­‐time	  or	  seasonal	  basis	   (Statistics	  Canada,	  2011).	  These	  figures	   suggest	   a	   similar	   distribution	   to	   that	   in	   Australia	   and	   the	   United	   States	  where	  a	  majority	  of	  farms	  do	  not	  employ	  wage	  labour.	  The	  combined	  labour	  market	  statistics	   for	   these	   three	   countries	   suggest	   that	   agriculture	   continues	   to	   be	   less	  concentrated	   in	   terms	   of	   business	   organisation	   than	   other	   industry	   sectors.	   As	  discussed	   earlier	   in	   this	   chapter,	   some	  Marxian	   theorists	   have	   argued	   that	   small-­‐scale	   agriculture	   would	   be	   displaced	   by	   industrialised	   agriculture,	   relying	   upon	  waged	   workers,	   machinery	   and	   other	   technological	   developments.	   However,	   it	  appears	   that	   agriculture	   remains	   somewhat	   exceptional,	   compared	   to	   other	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industries,	  particularly	  with	  respect	  to	   its	  reliance	  on	  self-­‐employment	  as	  opposed	  to	  waged	  labour.	  	  	  	  Despite	   the	   persistent	   fragmentation	   in	   the	   number	   of	   farming	   businesses	   and	  employment	  distribution,	  there	  are	  some	  indications	  that	  capital	  is	  concentrating	  in	  Australian	  agriculture	   (Productivity	  Commission,	  2005).	  These	   indicators	   relate	   to	  the	  increasing	  physical	  size	  of	  farms	  in	  the	  past	  two	  decades	  and	  increasing	  income	  inequality	   amongst	   farming	   businesses.	   In	   2005,	   the	   Productivity	   Commission	  reported	  that	  average	  Australian	  farm	  size	  had	  increased	  by	  twenty-­‐three	  per	  cent	  in	  the	  previous	  two	  decades.	  During	  the	  same	  period,	  the	  proportion	  of	  farms	  with	  operations	   valued	   at	   less	   than	   AUD100,000	   (in	   constant	   figures)	   decreased	   by	  thirteen	   per	   cent,	   while	   the	   proportion	   of	   farms	   with	   operations	   valued	   at	   over	  AUD500,000	   increased	   by	   around	   8	   per	   cent	   (Productivity	   Commission,	   2005).	  Although	   there	   are	   no	   recent	   figures	   for	   the	   concentration	   of	   industry	   sales	   in	  Australian	  agriculture,	   in	  2005,	  the	  Productivity	  Commission	  reported	  that	  ten	  per	  cent	  of	  Australian	   farm	  businesses	   accounted	   for	  over	   fifty	  per	   cent	  of	   farm	  sales,	  while	   the	   smallest	   fifty	   per	   cent	   of	   farms	   accounted	   for	   only	   ten	  per	   cent	   of	   sales	  (Productivity	  Commission,	  2005).	  The	  Productivity	  Commission	  also	  reported	   that	  the	   largest	   twenty	   per	   cent	   of	   broadacre	   (large-­‐scale,	   cropping)	   farms,	   which	  comprised	  seventy	  per	  cent	  of	  all	  farms	  at	  the	  time,	  were	  responsible	  for	  sixty-­‐eight	  per	  cent	  of	  broadacre	  sales	  (Productivity	  Commission,	  2005).	  The	  below	  figure	  5.2	  shows	  an	  approximation	  of	  industry	  concentration,	  based	  on	  the	  2005	  ratios	  given	  by	  the	  Productivity	  Commission	  and	  sales	  figures	  for	  Australian	  farms	  in	  2011.	  If	  the	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trend	   towards	   output	   concentration	   has	   continued,	   the	  wealthier	   farms	  would	   be	  responsible	  for	  an	  even	  greater	  proportion	  of	  industry	  sales	  today	  than	  is	  indicated	  by	  this	  chart.	  	  	  
Figure	   5.2	   Approximation	   of	   industry	   output	   distribution	   by	   farm	   financial	  
size	  in	  Australia	  	  
	  	   	  Based	  on	  figures	  provided	  by	  Productivity	  Commission,	  2005	  and	  ABS,	  2012	  	  There	  is	  a	  similar,	  though	  possibly	  more	  acute,	  distribution	  in	  the	  United	  States	  (see	  figure	  5.3	  below),	  where	  a	   small	   farming	  business	   is	  defined	  according	   to	   sales	  as	  one	  which	  earns	  less	  than	  USD250,000	  per	  year.	  Over	  ninety	  per	  cent	  of	  all	  United	  States	  farms	  are	  in	  this	  category	  and	  they	  accounted	  for	  roughly	  twenty	  per	  cent	  of	  farm	  sales	  at	  the	  time	  of	  the	  last	  farming	  census	  in	  2007	  (USDA,	  2007).	  The	  richest	  three	   to	   five	   per	   cent	   of	   United	   States	   farms	   earning	   USD	   one	   million	   or	   more	  account	   for	   roughly	   sixty	   per	   cent	   of	   the	   industry’s	   sales	   (USDA,	   2007).	   This	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represented	  a	  considerable	  consolidation	  since	  the	  previous	  farming	  census	  in	  2002	  when	  million	  dollar	  farms	  accounted	  for	  forty-­‐seven	  per	  cent	  of	  sales.	  	  
Figure	  5.3	  Sales	  and	  farm	  numbers,	  US	  Agriculture	  Census,	  2007	  
	  	  Source:	  USDA,	  2007	  	  	  The	  USDA	  also	  defines	  farms	  according	  to	  their	  form	  of	  organisation.	  The	  majority,	  around	   sixty	   per	   cent,	   are	   either	   “lifestyle”	   or	   “retirement”	   farms	   and	   represent	   a	  tiny	   fraction	   of	   sales	   (see	   table	   5.7	   below).	   This	  means	   that	  more	   than	   half	   of	   all	  farms	  in	  the	  United	  States	  are	  not	  the	  primary	  occupation	  of	  the	  principal	  operator	  of	  the	  farm.	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Figure	  5.4	  Sales	  and	  farm	  numbers,	  US	  Agriculture	  Census,	  2007	  	  
	  	  Source:	  USDA,	  2007	  	  	  Of	   the	   remaining	   working	   farms	   (see	   Figure	   5.8	   below),	   “large	   family”	   farms	  represent	   just	  under	   ten	  per	   cent	  of	   farms,	   and	  generate	   just	  over	   ten	  per	   cent	  of	  sales.	   “Very	   large”	   family	   farms	   represent	   ten	   per	   cent	   of	   all	   farm	  operations	   and	  generate	  over	  fifty-­‐five	  per	  cent	  of	  all	  farming	  sales.	  “Non-­‐family”	  or	  corporate	  farms	  represent	   just	   over	   ten	   per	   cent	   of	   all	   farming	   operations	   and	   generate	   around	  twenty-­‐three	  per	  cent	  of	  all	  sales.	  These	  three	  groups	  (large	  family,	  very	  large	  family	  and	   corporate)	   together	   account	   for	   around	   thirty	   per	   cent	   of	   farms	   and	   almost	  ninety	  per	  cent	  of	  all	  farm	  sales	  in	  the	  United	  States	  (USDA,	  2007).	  A	  similar	  trend	  is	  found	   to	   that	   in	  Australia	  where	   there	   remain	  a	   large	  number	  of	   small	   farms,	  but,	  even	   adjusting	   for	   the	   large	   numbers	   of	   hobby	   farmers,	   industry	   output	   is	  dominated	  by	  a	  small	  group	  of	  large	  and	  corporate	  farms.	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For	   the	   remaining	   United	   States	   farmers,	   (“farming	   occupation/higher	   sales	   and	  lower	   sales”,	   and	   “limited	   resource”	   farmers)	   who	   do	   rely	   upon	   farming	   as	   their	  primary	  occupation	  and	  are	  not	  responsible	  for	  the	  majority	  of	  farming	  sales,	  there	  is	  an	  increasing	  reliance	  upon	  off-­‐farm	  income,	  usually	  through	  waged	  work	  (USDA,	  2011).	  About	   forty	  per	  cent	  of	  all	  working	   farms	  (excluding	  hobby	  and	  retirement	  farms)	  had	  negative	  profit	  margins	  in	  2007	  (Hoppe	  et	  al,	  2010).	  	  	  
Figure	   5.5	   Working	   farm,	   sales	   and	   farm	   numbers,	   US	   Agriculture	   Census,	  
2007	  	  
	   	  Source:	  USDA,	  2007	  	  	  There	   is	   similar	   evidence	   of	   concentration	   in	   the	   Canadian	   farming	   sector.	   The	  richest	   4.7	   per	   cent	   of	   farms	   accounted	   for	   over	   fifty	   per	   cent	   of	   all	   farm	   sales	   in	  2010	   (Statistics	   Canada,	   2011),	   a	   concentration	   from	   the	   2005	   census	   when	   the	  richest	  3.2	  per	  cent	  of	  farms	  were	  responsible	  for	  forty-­‐two	  per	  cent	  of	  sales.	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Figure	  5.6	  Canada	  distribution	  of	  farms	  by	  sales	  	  	  
	   	  	  Source:	  Statistics	  Canada,	  2011	  	  In	   both	   the	   United	   States	   and	   Canada,	   there	   is	   also	   a	   long-­‐term	   trend	   towards	  concentration	  of	  farming	  businesses	  according	  to	  physical	  area,	  as	  there	  has	  been	  in	  Australia.	  The	   total	  number	  of	  Canadian	   farms	  decreased	  by	   ten	  per	  cent	  between	  2006	  and	  2011,	  while	  the	  average	  farm	  size	  increased	  by	  seven	  per	  cent	  (Statistics	  Canada,	   2011).	   In	   both	   the	  United	   States	   and	  Australia,	   recent	   figures	   for	   the	   last	  five	   to	   ten	  years	   contradict	   the	   long-­‐term	   trend,	  with	   a	   slight	  decrease	   in	   average	  farm	  size.	  In	  both	  countries,	  this	  is	  thought	  to	  be	  related	  to	  an	  increasing	  number	  of	  hobby	   farmers	   or	   retired	   farmers,	   for	  whom	   farming	   is	   not	   a	   primary	   occupation	  (Productivity	  Commission,	  2005;	  Hoppe	  et	  al,	  2010).	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Notwithstanding	  the	  trend	  towards	  fewer	  and	  larger	  farms,	  the	  majority	  of	  farms	  in	  Australia,	   the	   United	   States	   and	   Canada,	   remain	   small,	   in	   terms	   of	   employee	  numbers,	   sales	   and	   physical	   area.	  Despite	  making	   up	   the	  majority	   of	   farms,	   these	  businesses	  account	  for	  an	  ever-­‐decreasing	  proportion	  of	  the	  industry’s	  output.	  The	  farming	   sectors	   of	   all	   three	   countries	   remain	  more	   reliant	   upon	   self-­‐employment	  than	   other	   sectors	   of	   the	   economy	   and	   there	   is	   a	   limited	   engagement	   of	   waged	  labour,	  mostly	  restricted	  to	  a	  minority	  of	  the	  richest	  farming	  operations.	  For	  these	  self-­‐employed	  farmers,	  life	  is	  typically	  characterised	  by	  low	  incomes,	  high	  debt	  and	  long	  working	  hours.	   In	  2011,	   fifty-­‐six	  per	   cent	   of	  Australian	   farmers	  worked	  over	  forty-­‐nine	  hours	  or	  more	  per	  week,	  compared	  with	  thirty	  per	  cent	  of	  all	  other	  self-­‐employed	   people	   (ABS,	   2012).	   Despite	   long	   working	   hours,	   the	   average	   weekly	  disposable	  income	  of	  farmers	  at	  AUD568,	  is	  much	  lower	  than	  the	  general	  average	  of	  AUD921.	   Australian	   farm	   debt	   has	   been	   steadily	   increasing	   since	   the	   early	   1990s	  from	  an	  average	  of	  AUD200,000	  to	  an	  average	  over	  AUD500,000	  (ABS,	  2011).	  	  	  In	  the	  United	  States,	  the	  majority	  of	  farming	  enterprises	  earn	  negative	  returns.	  Even	  cutting	  out	  hobby	  farms,	  the	  majority	  of	  the	  remaining	  working	  farms	  make	  a	  tiny	  income.	  Average	   incomes	   for	   three-­‐quarters	  of	  working	   farms	   in	   the	  United	  States	  are	   below	   USD	   ten	   thousand	   per	   year	   and	   they	   are	   heavily	   reliant	   upon	   off-­‐farm	  work	  and	  social	  security	  /	  government	  subsidies.	  Farm	  debt	  has	  risen	  steadily	  in	  the	  United	  States,	   reaching	  a	  record	  high	   in	  2008	  of	  USD240	  billion,	  and	   is	  not	  evenly	  distributed	   amongst	   farmers.	   Those	   who	   rely	   on	   farming	   as	   their	   primary	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occupation	  are	  more	   likely	   to	   incur	  debt,	  as	  are	   those	  who	  rent	  some	  or	  all	  of	   the	  land	  that	  they	  work	  (Harris	  et	  al,	  2009).	  	  	  In	  Canada,	  an	  increasing	  number	  of	  farmers	  rely	  upon	  off-­‐farm	  work	  to	  supplement	  their	   farm	   income	   (Statistics	   Canada,	   2011).	   About	   half	   of	   all	   Canadian	   farmers	  engage	  in	  off-­‐farm	  work,	  and	  around	  twenty	  per	  cent	  of	  all	  farmers	  work	  more	  than	  forty	  hours	  per	  week	  off-­‐farm	  (Statistics	  Canada,	  2011).	  At	  the	  same	  time,	  the	  fifty	  per	  cent	  of	   farmers	  who	  do	  work	   full	   time	  on	   the	   land,	  work	  over	   forty	  hours	  per	  week.	   Generalised	   statistics	   are	   not	   freely	   available,	   but	   a	   study	   of	   Saskatchewan	  farmers	   in	  2003	  showed	  that	  during	  summer,	  spring	  and	  autumn,	  owner-­‐operator	  farmers	  worked	  an	  average	  of	  sixty	   to	  seventy	  hours	  per	  week.	   In	  winter,	  average	  working	  hours	  for	  the	  same	  group	  were	  around	  thirty	  hours	  per	  week	  (Marlenga	  et	  al,	  2010).	  	  	  In	   some	  respects,	   these	  statistics	  generate	  as	  many	  questions	  as	   they	  resolve.	  The	  differences	   in	   the	  statistical	  categories	  used	  makes	  comparison	  difficult,	  as	  well	  as	  the	  differences	  between	  the	  types	  of	  data	  collected.	  With	  particular	  reference	  to	  the	  impact	  of	  GM	  crops	  on	  the	  relations	  of	  production,	  it	  would	  be	  necessary	  to	  separate	  out	   the	   statistics	   on	   farm	   size,	   working	   hours,	   costs	   and	   revenues,	   production	  processes,	   and	   so	   on	   for	   farms	  by	   reference	   to	   the	  particular	   crops	   for	  which	  GM	  seed	   is	  available,	  which	   is	  beyond	  the	  scope	  of	   this	  project.	  However,	  what	  can	  be	  gleaned	  from	  this	  information	  is	  evidence	  of	  a	  general	  trend	  in	  Australia,	  the	  United	  States	  and	  Canada.	  In	  all	  three	  countries,	  there	  remain	  a	  large	  number	  of	  small-­‐scale	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farms,	  but	   these	   farms	  are	   responsible	   for	   an	  ever-­‐decreasing	  amount	  of	   the	   total	  industry	   output	   and	   receive	   lower	   average	   incomes	   than	   the	   general	   working	  population.	  Farm	  owner-­‐operators	  tend	  to	  work	  longer	  hours	  than	  other	  workers	  in	  general,	   and	   longer	   than	   other	   self-­‐employed	  workers.	   The	   USDA	   describes	  most	  small-­‐scale	   farms	   as	   unviable	   economic	   enterprises	   (Hoppe	   et	   al,	   2010),	  which	   is	  consistent	   with	   observations	   that	   family	   farms	   often	   persist	   for	   non-­‐economic	  reasons.	  Even	  setting	  aside	  the	  increasing	  proportion	  of	  hobby	  or	  lifestyle	  farmers,	  there	   appear	   to	   be	   many	   small-­‐scale	   farmers	   for	   whom	   farming	   is	   their	   primary	  occupation	  who	  are	  collecting	  a	  decreasing	  amount	  of	  revenue	  in	  return	  for	  longer	  working	   hours,	   and	   increasingly	   relying	   on	   debt	   and	   off-­‐farm	   income.	   The	  industrialisation	  of	  agriculture	  goes	  some	  way	  towards	  explaining	  this	  trend,	  which	  many	  writers	  argue	  is	  exacerbated	  by	  the	  proliferation	  of	  GM	  crops.	  	  	  
The	  industrialisation	  of	  agriculture	  and	  seed	  industry	  concentration	  
Agriculture	   is	   no	   longer	   dominated	   by	   farming	   activity.	   In	   the	   previous	   few	  centuries,	  the	  introduction	  of	  mechanisation	  and	  industrial	  inputs	  has	  transformed	  the	   structure	  of	   agriculture.	  From	  a	   labour-­‐intensive	  activity	   involving	  basic	   tools,	  inputs	  and	  know-­‐how,	  agriculture	  now	  relies	  heavily	  on	  technology	  produced	  off	  the	  farm	  (Carolan,	  2012).	  The	   introduction	  of	  machinery	  such	  as	   the	   thresher	  and	   the	  tractor	   in	   the	   1800s,	   reduced	   labour	   requirements	   but	   created	   a	   dependence	   for	  farmers	  on	  these	  capital	  goods.	  In	  the	  late	  1800s	  and	  early	  1900s,	  specialised	  plant	  breeding	   and	   the	   development	   of	   fertilisers	   and	   pesticides,	   increased	   short-­‐term	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agricultural	  productivity,	  in	  exchange	  for	  greater	  dependence	  on	  external	  inputs.	  	  In	  2000,	   farming	   activity	   accounted	   for	   only	   10	   per	   cent	   of	   value	   added	   in	   the	  agricultural	  sector	  but	  one	  hundred	  years	  earlier,	  farming	  accounted	  for	  around	  40	  per	   cent	   (Lewontin,	   2000:95).	   The	   off-­‐farm	   production	   of	   inputs	   like	   fertilisers,	  pesticides,	   seeds,	   machinery	   and	   so	   on	   makes	   up	   much	   of	   the	   remainder	   of	   the	  industry’s	   value-­‐added,	   and	   has	   contributed	   to	   the	   greater	   integration	   of	   farmers	  into	   markets.	   This	   integration	   is	   becoming	   increasingly	   burdensome	   as	   the	   long-­‐term	   ecological	   costs	   of	   industrialised	   agriculture	   are	   being	   felt.	   Since	   the	   late	  1970s,	  agricultural	  input	  prices	  have	  more	  than	  doubled	  (partly	  due	  to	  dependence	  upon	  oil),	  while	   prices	   for	   farm	  output	   have	   stayed	   relatively	   stable	   in	   real	   terms	  (Carolan,	   2012).	   Soil	   and	   water	   degradation	   resulting	   from	   heavy	   reliance	   on	  chemical	   fertilisers	   and	   pesticides	   mean	   that	   productivity	   is	   stagnating	   and	   ever	  greater	  quantities	  of	  chemicals	  are	  required	  for	  the	  same	  results.	  Farmers	  are	  using	  more	  land,	  more	  inputs	  and	  more	  money	  to	  produce	  agricultural	  commodities,	  but	  are	  receiving	  the	  same	  amount	  of	  profit	  –	  or	  less.	  	  The	   role	   of	   economic	   and	   political	   power	   in	   establishing	   genetic	   enclosures	   is	  discussed	   in	   previous	   chapters.	   As	   a	   result	   of	   the	   operation	   of	   these	   enclosures,	  commercial	   control	   over	   agricultural	   resources	   is	   increasingly	   concentrated.	   The	  rapid	   consolidation	   of	   private	   power	   is	   very	   pronounced	   in	   seed	   markets,	   and	  particularly	   in	   those	  markets	   for	  which	  GM	  crops	  have	  been	   commercialised	   (see,	  for	  example,	  Moss,	  2009;	  Hilbeck	  et	  al,	  2013).	   In	  1980,	  eight	  companies	  controlled	  around	  seventy	  percent	  of	  the	  global	  corn	  seed	  market	  (Kloppenburg,	  2004),	  but	  by	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2010,	   this	   was	   reduced	   to	   two	   companies	   (Kaskey,	   2010).	   In	   the	   United	   States,	  where	  almost	  all	  corn	  grown	  is	  GM,	  Monsanto	  alone	  controls	  over	  sixty	  percent	  of	  the	   market	   (Hubbard,	   2009).	   In	   2007,	   Monsanto	   held	   patents	   on	   approximately	  ninety	  percent	  of	  the	  world’s	  GM	  crops	  (Hunt,	  2009)	  and	  more	  than	  twenty	  percent	  of	   the	  global	  proprietary	   seed	  market	   (ETC	  Group,	  2008).	   In	  2008,	   ten	   companies	  controlled	   around	   sixty-­‐seven	   percent	   of	   the	   global	   proprietary	   seed	   market	  (Hubbard,	   2009;	   Phillips,	   2008).	   In	   2009,	   the	   top	   five	   companies	   -­‐	   Monsanto,	  Dupont,	  Syngenta,	  Limagrain	  and	  Bayer	  –	  reportedly	  controlled	  over	  fifty	  percent	  of	  global	  seed	  sales	  (ETC	  Group,	  2011).	  Monsanto’s	  control	  of	   the	  seed	  market	   in	  the	  United	  States	  is	  so	  strong	  that	  its	  number	  one	  competitor,	  Dupont,	  brought	  an	  anti-­‐trust	   action	   against	   it,	   leading	   to	   a	   Department	   of	   Justice	   investigation	   into	  monopolistic	   practices,	   beginning	   in	   2009	   (Hubbard,	   2009).	   The	   anti-­‐trust	   action	  was	  based	  on	  research	  that	  showed	  Monsanto,	  which	  was	  a	  chemical	  company	  not	  a	  seed	   producer	   prior	   to	   the	   1980s,	   had	   developed	   a	   “patent	   stronghold”	   through	  acquiring	   other	   seed	   companies	   (Moss,	   2009).	   These	   acquisitions	   provided	  horizontal	   and	   vertical	   business	   integration,	   and	   access	   to	   seed	   germplasm,	  patented	   technologies	   and	   distribution	   channels.	   Moss	   quotes	   a	   seed	   industry	  expert	  on	  the	  strategic	  motivation	  for	  such	  acquisitions:	  “[a]	  new	  gene	  is	  worthless	  without	  a	  quality	  seed	  base	  to	  put	  it	  in	  and	  the	  infrastructure	  to	  deliver	  it”	  (2009:2).	  	  	  There	  is	  an	  important	  relationship	  between	  seeds	  and	  other	  agricultural	  inputs	  that	  enables	  horizontal	  as	  well	  as	  vertical	  integration	  of	  the	  agrifood	  supply	  chain.	  In	  the	  1980s,	   major	   agri-­‐chemical	   companies	   began	   to	   acquire	   seed	   companies	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(Srinivasan,	   2003).	   Today,	   four	   of	   the	   world’s	   top	   ten	   largest	   agri-­‐chemical	  producers	  -­‐	  Monsanto,	  Dupont,	  Bayer	  and	  Syngenta	  -­‐	  are	  also	  amongst	  the	  top	  ten	  seed	  companies	  (ETC	  Group,	  2008).	  The	  agri-­‐chemical	  market	  is	  as	  concentrated	  as	  the	  seed	  market	  with	  the	  top	  ten	  companies	  controlling	  eighty-­‐nine	  per	  cent	  of	  sales	  in	   2007	   (ETC	  Group,	   2008).	   The	   vast	  majority	   of	   GM	   crops	   that	   have	   so	   far	   been	  commercialised,	   around	   seventy	  per	   cent,	   are	   resistant	   to	   some	  kind	  of	   herbicide,	  primarily	  Monsanto’s	  Round	  Up	  Ready	  and	  DuPont’s	  Liberty	  Link.	  This	  means	  that	  farmers	   who	   buy	   these	   GM	   seeds	   must	   also	   purchase	   and	   apply	   the	   related	  herbicides.	  This	  is	  not	  only	  a	  practical	  obligation,	  but	  also	  a	  contractual	  one	  to	  which	  farmers	   agree	   as	   a	   condition	   of	   using	   the	   intellectual	   property	   in	   the	   seeds.14	  Bowring	  describes	  this	  “extraordinary	  concentration	  of	  economic	  power	  in	  the	  life-­‐sciences	  field,	  with	  giant	  corporations	  spreading	  their	   investments	  over	  a	  range	  of	  related	  industries”	  as	  part	  of	  a	  “fully	  vertically	  integrated	  food	  system	  from	  gene	  to	  shelf”	  (2003:	  109).	  	  	  The	   consolidation	   of	   private	   control	   in	   the	   agrifood	   system	   and	   extensive	   use	   of	  intellectual	   property	   rights	   is	   associated	   with	   anti-­‐competitive,	   monopolistic	   and	  cartel-­‐like	   business	   practices	   (Drahos	   with	   Braithwaite,	   2002;	   Palombi,	   2009).	  Farmers	  have	  complained	  of	  Monsanto	  colluding	  with	  other	  biotech	  companies,	  like	  DuPont,	   to	   fix	   prices	   and	   control	   trade	   in	   seeds	   (Drahos	  with	   Braithwaite,	   2002).	  Joint	   ventures	   and	   cross-­‐licensing	   agreements	   between	   leading	   industry	   players	  collaborating	   on	   research,	   development	   and	   commercialisation	   can	   take	   vital	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  14	  This	  information	  is	  based	  on	  a	  copy	  of	  a	  Monsanto	  Technology	  Use	  Agreement	  provided	  anonymously	  by	  an	  Australian	  farmer.	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information	  out	  of	  the	  public	  sphere	  and	  restrict	  access	  to	  new	  plant	  varieties.	  Some	  recent	   examples	   include	   Monsanto	   and	   BASF’s	   multi-­‐billion	   dollar	   research	   and	  development	  collaboration,	  covering	  five	  staple	  crops	  (Monsanto,	  2007);	  Monsanto	  and	   Dow	   Agrochemicals	   development	   of	   a	   GM	   corn	   variety	   stacked	   with	   eight	  genetic	  traits,	  including	  patented	  genes	  from	  both	  companies,	  which	  was	  released	  in	  2010;	   Monsanto	   and	   Syngenta’s	   litigation	   settlement	   in	   2008,	   which	   involved	  making	   a	   series	   of	   cross-­‐licensing	   agreements;	   and	   Syngenta	   and	   Dupont’s	  agreement	   to	   share	   their	   pesticide	   portfolios	   in	   2008	   (ETC	  Group,	   2008).	   Smaller	  seed	  companies	  and	  distributors	  are	  also	  under	  pressure.	  Jim	  Skiff,	  president	  of	  US	  Soy,	  reported	  in	  2008	  that	  many	  seed	  companies	  are	  no	  longer	  distributing	  non-­‐GM	  seed	   so	   farmers	   have	   no	   choice	   but	   to	   grow	   GM.	   This	   may,	   in	   part,	   be	   due	   to	  Monsanto’s	   exercise	   of	   its	  market	   power,	   as	   Skiff	   said	   that	   the	   company	   had	   told	  seed	  suppliers	  that	  they	  would	  not	  have	  access	  to	  Roundup	  Ready	  2	  varieties	  if	  they	  continued	  to	  sell	  non-­‐GMO	  soybean	  seed	  (Roseboro,	  2008).	  	  The	  accrual	  of	  economic	  and	  other	  power	  resources	  by	  a	  small	  number	  of	  seed	  and	  chemical	   companies	   is	   facilitated	   by	   genetic	   enclosures	   which	   enable	   those	  companies	   to	   exert	   control	   over	   important	   elements	   of	   the	  means	   of	   production.	  Once	  accrued,	  these	  power	  resources	  enable	  those	  companies	  to	  create	  “a	  system	  of	  agriculture	   that	   is	   really	   a	   system	  of	   technology	   in	  which	   the	   farmer	  becomes	   the	  lessee	  of	  patented	  seeds,	  plants,	  fertilizers	  and	  pesticides”	  (Drahos,	  2003:	  14).	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Are	  farmers	  becoming	  propertied	  workers?	  
A	  farmer	  in	  Western	  Australia	  recently	  commented	  that	  he	  and	  his	  neighbours	  feel	  increasingly	  like	  they	  are	  “contractors	  for	  Monsanto”.15	  This	  description	  of	  peoples’	  lived	   experience	   is	   consistent	   with	   the	   theoretical	   treatment	   of	   the	   impact	   of	  developments	   in	   plant	   biotechnology	   by	   writers	   such	   as	   Kloppenburg,	   who	  describes	   farmers	   as	   “propertied	   laborers”	   (2004:34).	   Kloppenburg	   and	   the	  Western	   Australian	   farmer	   are	   referring	   to	   the	   operation	   of	   genetic	   enclosures,	  which	   appear	   to	   be	   changing	   the	   relations	   of	   production	   in	   agriculture,	   having	  tangible,	   practical	   impacts	   on	   the	   lives	   and	   work	   of	   many	   farmers.	   The	  industrialisation	  of	  agricultural	  inputs,	  and	  the	  emergence	  of	  GM	  crops	  in	  particular,	  provides	   an	   avenue	   for	   capital	   to	   exercise	   control	   over	   the	   farming	   production	  process	   in	  unprecedented	  ways	  and	  to	  extract	  value	   from	  the	  work	  of	   the	   farmers	  without	   actually	   employing	   them.	  Both	  Lewontin	   (2000)	   and	  Kloppenburg	   (2004)	  argue	  that	  biotechnology	  can	  operate	  in	  such	  a	  way	  as	  to	  effectively	  proletarianise	  farmers	   while	   keeping	   the	   small-­‐scale	   farming	   business	   model	   intact	   and	  maintaining	  an	  illusion	  of	  autonomy	  and	  independence.	  	  	  The	   farming	   sector	   has	   not	   adopted	   the	   kind	   of	   industrialised	   model	   that	   is	  prevalent	   in	   other	   sectors	   of	   the	   economy.	   As	   is	   indicated	   by	   the	   brief	   statistical	  analysis	   above,	   despite	   some	   trends	   towards	   consolidation,	   the	   majority	   of	   farm	  enterprises	  are	  “small”	  in	  terms	  of	  physical	  size	  and	  sales,	  and	  do	  not	  employ	  a	  large	  labour	   force.	  However,	   the	   increasing	  off-­‐farm	  production	  of	   inputs	   like	   fertilisers,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  15	  Personal	  communication	  to	  author,	  2011.	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pesticides,	   seeds	  and	  machinery	  has	  contributed	   to	   the	   integration	  of	   those	  small-­‐scale	  farmers	  into	  multinational	  agribusiness	  markets.	  	  	  Small-­‐scale	  farmers,	  who	  have	  mostly	  been	  petty	  producers,	  have	  typically	  had	  two	  sources	   of	   power	   that	   have	   enabled	   them	   to	   hold	   off	   subjugation	   by	   capital	   and	  markets.	   The	   first	   is	   autonomy	   over	   the	   production	   process	   on	   their	   own	   land,	  including	  the	  power	  to	  decide	  what	  is	  grown,	  how	  it	  is	  grown,	  what	  machinery	  and	  inputs	   are	   used.	   The	   second	   derives	   from	   the	   fact	   that	   farmers	   can,	   if	   necessary,	  produce	   their	   own	   inputs	   such	   as	   seed	   and	   fertiliser	   on	   the	   farm	   (Lewontin,	  2000:96).	   It	   is	   the	   loss	   of	   these	   sources	   of	   power	   and	   autonomy	   that	   render	   the	  farmer	  “a	  mere	  operative	  in	  a	  determined	  chain	  whose	  product	  is	  alienated	  from	  the	  producer”	   (Lewontin,	   2000:97).	   Although	   the	   farmer	  may	   retain	   legal	   title	   to	   the	  land	   and	   some	   of	   the	   machinery	   used	   on	   the	   farm,	   this	   has	   little	   meaning	   if	   the	  farmer	  has	  lost	  control	  over	  their	  labour	  process	  and	  is	  alienated	  from	  the	  product	  of	   that	   labour,	   which	   Lewontin	   says,	   are	   “the	   essence	   of	   proletarianisation”	  (2000:97).	  This	  is	  one	  of	  the	  forms	  of	  proletarianisation,	  or	  “subsumption	  of	  peasant	  production	   under	   capital”,	   that	   Alavi	   says	   satisfy	   “every	   criterion	   of	   the	   capitalist	  mode	  of	  production	  except	  that	  of	  the	  separation	  of	  the	  producer	  from	  the	  means	  of	  production”	  (1987:194).	  	  Hybridisation	   began	   the	   separation	   of	   farmers	   from	   the	   means	   of	   production	   by	  breaking	   down	   “the	   unity	   of	   seed	   as	   grain	   and	   seed	   as	   means	   of	   production”	  (Kloppenburg,	  2004:281).	  Second-­‐generation	  hybrid	  seeds	  cannot	  be	  replanted	  the	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following	   season,	   generating	   a	   biological	   barrier	   that	   requires	   farmers	   to	   re-­‐purchase	  seed	  each	  year.	  GM	  crops	  have	  extended	  that	  barrier	  through	  legal	  means,	  applying	  patents	  to	  plants	  which	  legally	  compel	  farmers	  to	  re-­‐purchase	  seeds	  each	  year.	   This	   is	   described	   by	   Kloppenburg	   as	   the	   “second	   historical	   vector	   of	  commodification”	   (2004:284)	   through	   which	   capital	   has	   exerted	   ever-­‐greater	  control	  over	  agriculture	  and	  farmers.	  	  	  GM	   crops	   have	   enabled	   patent	   owners	   to	   exercise	   considerable	   control	   over	  “farmers’	   ability	   to	   grow,	   harvest,	   distribute,	   and	   profit	   from	  GM	   crops”	   (Mueller,	  2006:1).	  With	   the	   spread	   of	   GM	   crop	   production,	   farmers	   lose	   their	   autonomy	   to	  decide	  what	  to	  grow	  and	  how	  to	  grow	  it,	  which	  inputs	  to	  use,	  where	  and	  to	  whom	  to	  sell	   the	   product,	   but	   they	   retain	   all	   the	   risks	   and	   costs	   associated	   with	   self-­‐employment	  and	  ownership	  of	  the	  land	  that	  is	  part	  of	  the	  means	  of	  production.	  As	  Kloppenburg	   writes,	   farmers	   are	   “left	   ownership	   of	   the	   means	   of	   production	   as	  ‘sham	   property’	   …	   “but	   the	   reality	   may	   be	   the	   ‘propertied	   laborer’,	   given	  instructions	  by	  a	  computer	   that	  monitors	   the	  progress	  and	  needs	  of	  a	  crop	  grown	  from	  genetically	  programmed	  seed	  provided	  by	  a	  corporation	  to	  which	  the	  farmer	  is	  contractually	   bound	   and	   that	   already	   owns	   the	   crop	   in	   the	   field”	   (2004:34,	   283).	  Under	   these	  conditions,	   the	   farmer’s	   legal	   title	   to	   land	  and	  some	  of	   the	  machinery	  used	  on	  the	   farm	  has	   little	  meaning	  because	  the	   farmer	  has	   lost	  control	  over	  their	  labour	  process	  and	  is	  alienated	  from	  the	  product	  of	  that	  labour.	  The	  impacts	  of	  this	  proletarianisation,	  or	  changing	  relations	  of	  production,	  on	   farmers’	   lives	  and	  work	  are	  manifold.	  They	  include	  loss	  of	  autonomy	  in	  production,	  but	  also	  reduced	  ability	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to	  save	  seeds	  after	  production,	  exposure	  to	  legal	  and	  financial	  risks	  associated	  with	  patent	   breaches	   and	   other	   regulatory	   and	   privacy	   issues	   associated	   with	  requirements	   to	   give	   seed	   companies	   access	   to	   farm	   records	   and	  premises.	  These	  impacts	  are	   felt	  both	  by	   farmers	  who	  actively	  decide	   to	  plant	  GM	  crops	  and	   those	  who	  do	  not.	  	  	  Regarding	   autonomy	   in	   production,	   there	   is	   an	   inextricable	   link	   between	   the	  proliferation	  of	  GM	  crops	  and	  farmers’	  loss	  of	  decision-­‐making	  power	  regarding	  the	  production	  process.	  Kloppenburg	  (2004)	  says	  that	  farmers	  have	  maintained	  relative	  autonomy	   over	   their	   own	   labour	   until	   recent	   years.	   Even	   under	   competitive	  pressures	  to	  adopt	  industrialised	  farming	  practices	  and	  chemicals	  (Howard,	  2009),	  farmers	  chose	   from	  a	  “smorgasbord”	  of	  seed,	   fertiliser	  and	  pesticide	   input	  options	  and	  applied	   these	   to	   their	   farm	  according	   to	   their	  own	  management	  philosophies,	  preferences	  and	  objectives	  (Kloppenburg,	  2004).	  These	  managerial	  prerogatives	  are	  being	  stripped	  away	  and	  replaced	  by	  the	  philosophies,	  preferences,	  and	  objectives	  of	   an	   increasingly	   small	   group	   of	   multinational	   agribusiness	   corporations.	   As	  explained	  by	  a	  senior	  Monsanto	  executive	  in	  the	  1980s,	  according	  to	  the	  company’s	  strategy:	   “[t]he	   farmer	   would	   provide	   his	   (sic)	   labor	   and	   his	   land	   and	   Monsanto	  could	  provide	  him	  with	   the	  system	  which	  would	  be	  seeds,	  chemicals,	  and	  perhaps	  microorganisms”	  (Kloppenburg,	  2004:283).	  When	  purchasing	  GM	  seeds,	  farmers	  in	  jurisdictions	   such	   as	   Australia,	   the	   United	   States	   and	   Canada	   must	   agree	   to	   a	  contract	   (“Technology	   Use	   Agreement”)	   that	   imposes	   hefty	   patent	   license	   fees	   as	  well	  as	  requirements	  to	  follow	  strict	  crop	  management	  procedures	  (Acworth	  et	  al,	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2008).	   These	   requirements	   include	   application	   of	   the	   seed	   company’s	   brand	   of	  herbicide,	  requirements	  to	  “comply	  with	  all	  reasonable	  directions	  and	  instructions”	  given	   by	   the	   seed	   company,	   restrictions	   on	   saving	   seeds	   or	   supplying	   seeds	   to	  others,	   and	   a	   requirement	   to	   deliver	   crops	   to	   “approved	   grain	   handlers”.	  16	  In	  addition	  to	  these	  procedures,	  farmers	  are	  required	  to	  give	  the	  seed	  company	  access	  to	  their	  farm	  records	  and	  to	  the	  premises	  for	  monitoring,	  for	  a	  certain	  period	  after	  planting	  (in	  Australia,	  three	  years).	  In	  a	  case	  regarding	  Monsanto’s	  anti-­‐competitive	  businesses	   practices,17	  a	   farmer	   argued	   against	   the	   company’s	   claim	   for	   patent	  infringement	   that	   “the	  purchase	  of	  new	  seed	   is	   ‘bundled’	  with	   the	   technology	  as	  a	  way	   to	   extract	   monopoly	   profits	   from	   farmers”	   (McFarling	   cited	   by	   Mueller,	  2006:10).	  	  	  One	  response	  to	  this	  might	  be	  that	  farmers	  retain	  the	  choice	  as	  to	  whether	  or	  not	  to	  plant	  GM	  seed,	   and	   indeed,	   a	   “discourse	  of	   choice”	   is	   often	  employed	   to	   argue	   for	  opening	   new	  markets	   to	   GM	   crops	   (McKinney,	   2013:352).	  However,	   Kloppenburg	  questions	  the	  quality	  of	  choices	  available	  to	  farmers,	  writing	  that	  the	  fact	  “that	  the	  emasculation	  of	  the	  independent	  producer	  appears	  to	  proceed	  voluntarily	  makes	  no	  difference”	   (2004:34).	   He	   is	   alluding	   to	   the	   fact	   that	   farmers	   are	   forced,	   by	   the	  competitive	   pressures	   within	   agriculture,	   to	   adopt	   new	   technology	   or	   risk	   being	  competed	  out,	  as	   is	   implied	  by	  Cochrane’s	   “technology	   treadmill”	   (Howard,	  2009).	  As	   a	   result,	   farmers	  must	   stay	   in	   step	  with	   new	  developments	   in	   order	   to	   stay	   in	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  16	  This	  information	  is	  based	  on	  a	  copy	  of	  a	  Monsanto	  Technology	  Use	  Agreement	  provided	  anonymously	  by	  an	  Australian	  farmer.	  17	  Monsanto	  Co.	  v	  McFarling	  363	  F.3rd	  1336	  (Fed.Cir.2004),	  cert	  denied,	  125	  S.Ct.	  2956	  (2005)	  in	  which	  a	  farmer	  was	  prosecuted	  for	  saving	  GM	  seeds.	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business.	  This	  issue	  of	  limited	  choice	  regarding	  GM	  crops	  is	  exacerbated	  by	  the	  fact	  that	   a	   small	   number	   of	   companies	   are	   controlling	   agricultural	   research,	   seed	  distribution	   and	  marketing,	   restricting	   the	   varieties	   available.	   Given	   the	   levels	   of	  corporate	  concentration	  in	  the	  seed	  industry,	   farmers	  in	  parts	  of	  the	  United	  States	  report	  being	  unable	  to	  access	  good	  quality	  non-­‐GM	  seed	  (Philpott,	  2012;	  Roseboro,	  2008).	   Recently	   published	   comparative	   research	   regarding	  market	   access	   to	   seed	  for	   farmers	   in	  Europe	  made	  similar	   findings	  (Hilbeck	  et	  al,	  2013).	  Hilbeck	  and	  her	  co-­‐authors	   reviewed	   four	   European	   countries	   -­‐	   Austria,	   Germany,	   Spain	   and	  Switzerland.	  Spain	  is	  the	  only	  country	  among	  these	  that	  has	  adopted	  GM	  crops	  for	  commercial	  production.	  The	  researchers	  found	  that,	  in	  the	  non-­‐adopting	  countries,	  farmers	   had	   more	   maize	   cultivars	   available	   to	   them	   today	   than	   they	   had	   in	   the	  1990s	   despite	   not	   making	   GM-­‐varieties	   available.	   In	   Spain,	   the	   seed	   market	   was	  more	   concentrated	   and	   farmers	   experienced	   a	   decline	   in	   the	   number	   of	   cultivars	  available	   (Hilbeck	   et	   al,	   2013).	   Research	   in	   the	   South	   African	   cotton	   industry	  suggests	   similar	   market	   dynamics.	   According	   to	   Witt	   and	   his	   co-­‐authors	   (2006),	  famers	   are	   prevented	   from	   accessing	   non-­‐GM	   seed	   by	   various	   marketing	  arrangements	   and	   contracts	   with	   the	   dominant	   cotton	   seed	   processor,	   which	  “excludes	   the	   potential	   of	   non-­‐GM	   growers	   by	   only	   allowing	   [GM]	   cotton	   to	   pass	  through	   its	   gin”	   (2006:507).	   McKinney’s	   (2013)	   research	   with	   cotton	   farmers	   in	  India	  reveals	  an	  analogous	  story	  of	  illusory	  choice	  for	  farmers.	  	  	  Even	  if	  farmers	  attempt	  to	  remain	  GM-­‐free,	  despite	  these	  competitive	  pressures	  and	  the	   lack	   of	   available	   seed,	   their	   choices	   on	   this	   matter	   are	   being	   affected	   by	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contamination	   as	   it	   becomes	   more	   and	   more	   difficult	   for	   non-­‐GM	   farming,	   and	  especially	   organic	   farming,	   to	   co-­‐exist	  with	  GM	   seeds.	   There	  were	  more	   than	   370	  incidents	   of	   GM	   contamination	   reported	   worldwide	   as	   at	   early	   2013	   (GM	  Contamination	  Register,	  undated).	  In	  2003,	  the	  United	  Nations	  Food	  and	  Agriculture	  Organization	  reported	  that	  canola	  farmers	  in	  western	  Canada	  are	  no	  longer	  able	  to	  produce	   organic	   varieties	   due	   to	   the	   extent	   of	   GM	   canola	   contamination	   (FAO,	  2003).	   In	   the	   United	   States	   in	   2011,	   a	   group	   of	   more	   than	   fifty	   organic	   farmers’	  organisations	  brought	  an	  action	   in	  New	  York	  state	  against	  Monsanto,	  arguing	   that	  contamination	   by	   GM	   seeds	   was	   undermining	   the	   on-­‐going	   viability	   of	   organic	  farming.	   The	   lawsuit	   was	   unsuccessful	   at	   first	   instance	   (Gilliam,	   2012),	   and	   was	  recently	  rejected	  on	  appeal	  (PubPat,	  2013).	  	  	  Since	  GM	  canola	  has	  been	  introduced	  to	  Australian	  farming	  fields,	  there	  have	  been	  increasing	  incidences	  of	  contamination	  of	  farmland,	  roadsides,	  grain	  silos	  and	  other	  grain-­‐handling	  infrastructure.	  Around	  thirty	  incidences	  of	  such	  contamination	  have	  been	   reported	   to	   date,	   from	  New	   South	  Wales	   to	  Western	   Australia	   (Greenpeace,	  2011).	  Incidences	  include	  roadside	  contamination	  in	  New	  South	  Wales,	  Victoria	  and	  Western	   Australia,	   contamination	   of	   grain	   silos	   in	   Victoria,	   contamination	   of	  shipping	   containers	   in	   ports	   around	   the	   country	   and	   contamination	   of	   farms	   in	  Victoria	  and	  Western	  Australia.	  The	  most	  renowned	  case	  is	  that	  of	  an	  organic	  wheat	  and	  oats	  farm	  in	  Kojonup,	  Western	  Australia.	  The	  presence	  of	  GM	  canola	  on	  around	  seventy	   per	   cent	   of	   the	   farm	  has	  meant	   the	   loss	   of	   lucrative	   organic	   certification,	  leading	   to	   substantial	   financial	   costs.	   Steve	  Marsh,	   the	   owner	   of	   the	   organic	   farm,	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has	  brought	   legal	   action	  against	  his	   life-­‐long	  neighbour,	  Mike	  Baxter,	  who	  planted	  the	  GM	  canola.	  The	  case	  was	  filed	  in	  April	  2012	  and	  will	  take	  some	  time	  to	  resolve,	  raising	   important	   issues	   in	   respect	   of	   property	   rights	   and	   tort	   law,	   as	  well	   as	   the	  respective	  responsibilities	  of	  the	  government	  and	  individual	  farmers	  (ABC,	  2012).	  In	  addition	   to	   illustrating	   farmers	   decreasing	   choices	   in	   non-­‐GM	   cultivation,	   this	  conflict	  is	  an	  example	  of	  the	  socially	  alienating	  impacts	  of	  GM	  crops,	  breaking	  down	  bonds	  within	  farming	  communities.	  	  	  Contamination	   of	   grain	   handling	   infrastructure	   is	   particularly	   worrisome	   for	   the	  entire	  industry,	  as	  it	  can	  cause	  widespread	  cross-­‐contamination	  in	  a	  very	  short	  time.	  The	  failure	  to	  segregate	  GM	  and	  non-­‐GM	  canola	  in	  the	  grain-­‐handling	  system	  was	  a	  key	   cause	   of	   the	   contamination	   and	   rapid	   expansion	   of	   GM	   in	   Canada	   where	  farmers’	  choices	  about	  their	  farming	  practices	  are	  being	  affected	  as	  it	  becomes	  more	  and	  more	  difficult	  for	  organic	  farming	  to	  co-­‐exist	  with	  GM	  seeds.	  The	  decision	  as	  to	  whether	  or	  not	  to	  segregate	  GM	  and	  non-­‐GM	  grain	  is	  an	  industry	  decision	  for	  grain-­‐handlers	   themselves.	   In	   Australia,	   grain-­‐handling	   infrastructure	   is	   controlled	   by	   a	  few	   companies:	   GrainCorp,	   CBH	   and	   Viterra.	   These	   companies	   are	   also,	   since	   the	  deregulation	  of	  the	  wheat	  trade	  and	  the	  privatisation	  of	  the	  Australian	  Wheat	  Board	  (AWB)	  was	  finalised	  in	  2008,	  some	  of	  the	  country’s	  major	  grain	  traders.	  The	  largest	  grain	   trader	   in	   Australia,	   which	   purchased	   the	   remains	   of	   the	   AWB,	   is	   Cargill.	   In	  addition	   to	   being	   the	   world’s	   largest	   grain	   trader	   and	   agribusiness	   corporation,	  Cargill	  has	  participated	  in	  a	  joint	  venture,	  Renessen,	  with	  Monsanto	  to	  develop	  GM	  crops.	   Cargill	   is	   also	   in	   a	   joint-­‐venture	   with	   GrainCorp,	   grain	   handler	   for	   all	   of	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Australia’s	   eastern	   states.	   Grain	   segregation	   imposes	   substantial	   costs	   and	  inconvenience	  for	  the	  grain-­‐handling	  industry,	  which	  are	  often	  passed	  on	  to	  farmers	  themselves.	  All	  of	  these	  features	  of	  the	  prevailing	  corporate	  food	  regime	  combine	  to	  mean	  that	  it	  is	  an	  on-­‐going	  battle	  for	  farmers	  who	  wish	  to	  remain	  GM-­‐free	  to	  ensure	  that	  segregation	  is	  available.	  	  	  	  As	   seen	   in	   the	   Schmeiser	   legal	   case	  discussed	   in	   a	   previous	   chapter,	   farmers	  may	  face	  formidable	  legal	  and	  financial	  risks	  in	  the	  event	  of	  contamination,	  accidental	  or	  otherwise,	   of	   their	   property.	   Over	   the	   past	   couple	   of	   decades	   in	   North	   America,	  Monsanto	   has	   pursued	   thousands	   of	   farmers	   for	   patent	   infringement	   and	   seed	  piracy.	   The	   company	   has	   received	   over	   USD23	  million	   from	   farmers	   in	   recorded	  court	  judgments,	  as	  well	  as	  a	  further	  estimated	  USD85	  million	  to	  USD160	  million	  in	  unpublished	   out-­‐of-­‐court	   settlements	   (Center	   for	   Food	   Safety,	   2010).	   The	   recent	  enactment	  of	  Farmer	  Assurance	  Provision	  legislation	  in	  the	  United	  States,	  popularly	  dubbed	   the	   “Monsanto	   Protection	   Act”,18	  further	   strengthens	   the	   position	   of	   GM	  patent	  holders,	   reducing	   their	   liability	   for	  GM	  contamination.	  Together	   these	   legal	  and	  financial	  risks,	  along	  with	  competitive	  pressures,	  lack	  of	  available,	  good	  quality,	  non-­‐GM	  seed	  and	  costs	  of	  segregation,	  create	  a	  situation	  in	  which	  it	  may	  make	  little	  sense	  for	  farmers	  to	  plant	  anything	  but	  GM	  varieties.	  	  	  Shifting	   cost	   burdens	   in	   the	   industry	   confirm	   Kloppenburg’s	   (2004)	   analysis	   that	  this	  is	  a	  process	  of	  extracting	  increasing	  value	  from	  farmers.	  Statistics	  in	  the	  United	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  18	  Farmer	  Assurance	  Provision	  rider	  in	  HR	  933:	  Consolidated	  and	  Further	  Continuing	  Appropriations	  Act	  2013	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States,	  where	  around	  half	  of	   the	  world’s	  GM	  crops	  are	  grown	  (James,	  2012),	  show	  that	   real	   seed	   costs	   increased	   far	   in	   excess	  of	   the	  price	   farmers	   received	   for	   their	  crops	   between	   2000	   and	   2008	   (Philpott,	   2012;	   Moss,	   2009)	   despite	   massive	  increases	   in	   food	   commodity	   prices	   during	   that	   period.	   The	   financial	   impact	   for	  farmers	  growing	  GM	  crops	  is	  variable	  depending	  upon	  numerous	  factors,	  including	  the	  size	  of	  the	  farm,	  the	  jurisdiction	  in	  which	  they	  operate	  and	  the	  nature	  of	  the	  crop	  that	   they	   adopt.	   Research	   by	   the	   USDA	   shows	   that	   intrinsic	   yield	   potential	   (as	  opposed	  to	  labour-­‐saving	  or	  pest-­‐reduction	  cost	  savings)	  is	  generally	  not	  increased	  by	   genetic	  modification	   (Fernandez-­‐Cornejo	   and	  Caswell,	   2006).	   For	   the	  main	  GM	  crops	  adopted	  so	  far	  in	  the	  United	  States,	  being	  corn,	  cotton	  and	  soybeans,	  returns	  to	   farmers	  have	  been	  neutral	   or	  negative	   (Fernandez-­‐Cornejo	   and	  Caswell,	   2006).	  GM	   corn	   has	   provided	   some	   positive	   financial	   returns,	   but	   the	  USDA	   reports	   that	  this	  was	  due	  to	  the	  fact	  that	  seeds	  were	  sold	  cheaply	  in	  order	  to	  increase	  the	  seed	  company’s	  market	  share	  (Fernandez-­‐Cornejo	  and	  Caswell,	  2006).	  The	  issue	  of	  seed	  cost	   is	   relevant	   to	   the	   finding	   of	   a	   2012	   European	   Union	   report	   on	   the	   socio-­‐economic	  impacts	  of	  GM	  crops,	  which	  stated	  that	  the	  increased	  cost	  of	  seeds	  due	  to	  patent	  license	  fees	  would	  undermine	  any	  financial	  benefits	  farmers	  might	  gain	  from	  using	  GM	   crops	   (Lusser	   et	   al,	   2012).	   One	   of	   the	   key	   benefits	   claimed	   by	  GM	   crop	  advocates	  is	  the	  crops’	  labour-­‐saving	  qualities.	  This	  is	  argued	  in	  USDA	  research	  that	  shows	  a	  positive	  correlation	  between	  the	  adoption	  of	  GM	  crops	  such	  as	  herbicide-­‐tolerant	   corn,	   and	   farmers’	   engagement	   in	   waged	   work	   off	   the	   farm	   (Fernandez-­‐Cornejo,	  2007).	  However,	  an	  alternative	  interpretation	  might	  find	  that	  the	  increased	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costs	  associated	  with	  GM	  crop	  production	  and	  the	   lack	  of	   financial	  or	  productivity	  benefits,	  forces	  farmers	  to	  rely	  on	  waged	  work	  elsewhere.	  	  	  In	  Australia,	   there	   is	   little	   information	  available	  about	   the	   financial	   impacts	  of	  GM	  crop	   production	   for	   farmers.	   A	   report	   for	   the	   federal	   Department	   of	   Agriculture,	  Forestry	  and	  Fisheries	   in	  2008	   (Acworth	  et	   al,	  2008)	   confirmed	   that	   costs	   for	  GM	  cotton	   farmers	   increased	   substantially	   due	   to	   higher	   seed	   prices	   and	   segregation	  costs,	   but	   this	  may	   be	   off-­‐set	   by	   lower	   herbicide	   costs.	   There	   are	   some	   anecdotal	  indications	   that	   market	   resistance	   to	   GM	   grain	   is	   reducing	   returns.	   Some	   major	  Australian	  grain	  buyers	  such	  as	  Glencore,	  Elders	  and	  CBH	  have	  refused	  to	  buy	  GM	  canola	  due	  to	  consumer	  opposition	  in	  the	  key	  buying	  markets	  of	  Japan	  and	  Europe	  (Heard,	  2009).	  In	  2011,	  the	  first	  year	  of	  GM	  canola	  production	  in	  Western	  Australia,	  local	  grain	  handler	  CBH	  agreed	  to	  buy	  GM	  canola,	  but	  farmers	  were	  paid	  AUD50	  less	  per	   tonne	   for	   the	  GM	  variety	   than	   the	  non-­‐GM	  varieties	   (CBH,	   2011;	  Roth,	   2011).	  Some	  reports	  from	  the	  first	  Western	  Australian	  GM	  canola	  harvest	  in	  2011	  indicated	  that	  much	  of	  the	  GM	  grain	  could	  not	  be	  sold	  (Bettles,	  2011;	  MacLaren,	  2011).	  	  
Conclusion	  	  
The	  contemporary	  agrarian	  question	  is	  not	  so	  much	  concerned	  with	  the	  imposition	  of	  the	  wage	  labour	  model	  on	  agriculture,	  but	  rather	  with	  the	  complex	  and	  creative	  means	  by	  which	  value	  is	  extracted	  from	  farmers	  whether	  they	  are	  engaged	  as	  wage	  labourers	   or	   not.	   The	   industralisation	   of	   agriculture	   has	   progressively	   integrated	  farmers	   into	  markets	   for	   inputs	   as	  well	   as	   for	   the	  outputs	   of	   farming	   activity.	  GM	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crops	  are	  one	  of	  the	  latest,	  and	  one	  of	  the	  most	  effective	  mechanisms	  for	  achieving	  this	  integration.	  	  	  This	   chapter	   has	   provided	   some	   indications	   that	   farmers’	   labour	   is	   increasingly	  subsumed	   within	   circuits	   of	   capital	   accumulation	   and	   that	   this	   subsumption	   is	  achieved	  through	  various	  mechanisms	  that	  integrate	  farmers	  into	  markets.	  There	  is	  considerable	   variation	   between	   the	   experiences	   and	   class	   positions	   of	   different	  groups	   of	   farmers,	   distinguished	   according	   to	   their	   wealth,	   income,	   farm	  capitalisation,	  and	  the	  extent	  to	  which	  they	  employ	  labour.	  	  The	   statistical	   analysis	   of	   farming	   operations	   in	   Australia,	   the	   United	   States	   and	  Canada	  in	  this	  chapter	  shows	  a	  common	  trend	  towards	  the	  concentration	  of	  farming	  operations.	  There	  are	  fewer	  and	  larger	  farms.	  The	  largest	  farms	  are	  responsible	  for	  an	   increasing	   proportion	   of	   total	   industry	   output.	   Small-­‐scale	   farmers	   face	  increasing	   input	   costs	   and	   in	   exchange	   for	   less	   sales	   revenue	   and	   longer	  working	  hours,	  suggesting	  an	  increasing	  extraction	  of	  value	  from	  farmers.	  	  	  GM	  crops	  exacerbate	  this	  situation	  for	  farmers	  by	  undermining	  their	  autonomy,	  by	  imposing	  legal	  and	  financial	  risks	  and	  generating	  increasing	  costs.	  The	  proliferation	  of	   GM	   crops	   does,	   in	   some	   sense	   and	   in	   some	   circumstances,	   render	   farmers	  propertied	  workers	  or	  “contractors	   for	  Monsanto”	  as	   they	  are	   increasingly	  subject	  to	   the	   demands	   and	   directions	   of	   seed	   and	   chemical	   companies.	   Though	   farmers	  
145	  	  
may	  retain	  legal	  title	  to	  their	  land,	  this	  property	  can	  be	  seen	  as	  a	  shackle	  rather	  than	  a	  source	  of	  power	  in	  the	  context	  of	  intensifying	  genetic	  enclosures.	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Chapter	  6	  Conclusion	  	  
Genetic	   modification	   of	   crops	   is	   sometimes	   portrayed	   as	   a	   fundamental	  transformation	  of	  the	  relationship	  between	  human	  beings	  and	  the	  biophysical	  world.	  In	  terms	  of	  political	  economy,	  it	  might	  be	  more	  accurate	  to	  describe	  gene	  patenting	  as	  part	  of	  an	  on-­‐going	  process	  of	  social	  transformation,	  or	  as	  Rifkin	  observes,	  “a	  five-­‐hundred-­‐year	  programme	  to	  commercially	  privatise	  the	  Earth’s	  ecosystems”	  (cited	  by	  Bowring,	  2003:121).	  The	  expansion	  of	  the	  capitalist	  mode	  of	  production	  around	  the	  world	  has	  been	  uneven	  and	  contradictory,	   as	  has	  been	   the	  development	  of	   its	  accompanying	  class	  relations	  (Bernstein,	  2010A).	  The	  result	  is	  that	  there	  are	  many	  ways	   in	   which	   class	   relations	   can	   be	   structured	   and	   substantial	   differentiation	  within,	   as	   well	   as	   between,	   classes.	   The	   question	   of	   whether	   farmers	   should	   be	  defined	  as	  workers	  or	  capitalists	  appears	  to	  be	  of	  less	  relevance	  than	  developing	  an	  understanding	  of	  how	  value	  is	  extracted	  from	  farmers	  through	  the	  existing	  relations	  of	   production.	   The	   description	   of	   farmers	   as	   propertied	   workers	   (Kloppenburg,	  2004)	   reflects	   their	  often	  contradictory	  class	   locations	  and	   the	  blurriness	  of	   these	  categories	  of	  class	  analysis.	  	  	  	  This	  thesis	  has	  followed	  arguments	  that	  plant-­‐related	  intellectual	  property	  law,	  and	  associated	  mechanisms	  for	  the	  privatisation	  of	  plant	  breeding	  and	  the	  extension	  of	  private	  governance	   in	   the	  agrifood	  system,	  constitutes	  a	  contemporary	   instance	  of	  enclosure	  (see,	  for	  example,	  Kloppenburg,	  2004).	  These	  genetic	  enclosures	  privatise	  and	  restrict	  access	  to	  one	  of	  the	  basic	  means	  of	  production	  in	  agriculture.	  This	  thesis	  has	   also	   explained	  why	   GM	   crops	   are	  more	   susceptible	   to	   genetic	   enclosure	   than	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crops	  bred	  by	  other	  patents,	  with	  reference	  to	  the	  phenomenon	  of	  “patent	  thickets”	  (Burk,	  2009).	  	  	  It	  has	  been	  argued	  that	  plant-­‐related	  intellectual	  property	  laws,	  which	  are	  posited	  as	  an	   incentive	   for	   the	   private	   sector	   to	   come	   up	   with	   solutions	   to	   agriculture’s	  ecological	  crises,	  may	  actually	  stifle	  rather	  than	  foster	  innovation	  (see	  for	  example,	  Srinivasan,	  2003).	  Agricultural	  research	  programs	  and	  publications	  are	  determined	  by	   profit-­‐maximisation,	   rather	   than	   social	   or	   environmental	   objectives.	   Genetic	  enclosures	   are	   locking	   the	   future	   of	   agriculture	   into	   a	   particular	   path	   of	  technological	   “fixes”	   which	   are	   likely	   to	   accelerate	   industrial	   agriculture’s	  contradictions	  (Weis,	  2010)	   in	  place	  of	  agroecological	   innovation	  which	  are	  aimed	  at	  fundamentally	  transforming	  the	  system	  that	  generates	  these	  contradictions.	  	  	  What	  becomes	  clear	  through	  an	  exploration	  of	  agrifood	  history	  and	  development	  is	  that	  the	  genetic	  enclosures	  being	  realised	  through	  the	  proliferation	  of	  GM	  crops	  are	  part	  of	  a	  long-­‐running	  process	  of	  industrialisation.	  Through	  this	  process,	  agriculture	  has	  become	  increasing	  reliant	  upon	  externally-­‐produced	  inputs	  like	  high-­‐tech	  seeds,	  chemical	   fertilisers	  and	  pesticides,	  and	  machinery.	  The	  increasing	  industrialisation	  of	   agriculture	   and	   the	   sector’s	   progressive	   dependence	   upon	   external	   inputs	   has	  gradually	   undermined	   farmers’	   autonomy	   (Lewontin,	   2000).	   GM	   crops	   are	   not	  particularly	   unique	   in	   imposing	  market	   imperatives	  upon	   farmers	   for	   inputs	   (see,	  for	   example,	   Howard,	   2009;	   Carolan,	   2012).	   A	   similar	   argument	   can	   be	   made	   in	  relation	   to	   other	   types	   of	   seeds	   protected	   by	   intellectual	   property	   law,	   as	  well	   as	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agri-­‐chemicals	   and	   other	   inputs.	   However,	   GM	   crops	   have	   proven	   a	   particularly	  effective	   vehicle	   for	   the	   expansion	  of	   corporate	   control,	   due	   to	   the	  potency	  of	   the	  intellectual	   property	   laws	   and	   associated	   enforcement	   mechanisms	   that	   regulate	  them.	  	  	  An	   exploration	   of	   food	   regime	   theory,	   alongside	   theories	   of	   ecological	   crisis,	   has	  demonstrated	  why	  genetic	  enclosures	  and	  GM	  crops	  are	  being	  deployed	  in	  response	  to	   current	   contradictions	   and	   tensions	   in	   the	   capitalist	   agrifood	   system.	   As	  discussed	   in	   chapter	   five,	   there	   is	   a	   growing	   consensus	   amongst	   agricultural	  scientists	   and	   policy	   makers	   that	   the	   existing	   global	   food	   and	   farming	   system	   is	  fundamentally	   dysfunctional,	   requiring	   radical	   change	   in	   order	   to	   meet	   future	  challenges	  (see	  for	  example,	  IAASTD,	  2008;	  De	  Schutter	  and	  Vanloqueren,	  2011;	  and	  De	  Schutter,	  2011).	  Many,	   including	   the	  United	  Nations	  Special	  Rapporteur	  on	   the	  Right	   to	   Food,	   argue	   for	   agroecological	   developments,	   which	   would	   require	   the	  integration	  of	  ecological	  principles	  within	  food	  production	  and	  distribution	  systems	  (see	  for	  example,	  Koohafkan	  et	  al,	  2011).	  	  	  In	  this	  thesis,	  a	  combination	  of	  enclosure	  theory	  and	  food	  regime	  theory	  illustrates	  how	  enclosures	  are	  being	  used	  to	  respond	  to	  agricultural	  crisis	   in	  such	  a	  way	  that	  maintains	   and	   consolidates	   capitalist	   social	   relations,	   in	   place	   of	   other	   responses	  	  (such	   as	   agroecological	   ones)	  which	  might	   challenge	   the	   foundations	   of	   capitalist,	  industrialised	  agriculture.	  Chapters	   three,	   four	  and	   five	  explain	  how	  domestic	   and	  international	   laws,	   public	   policy	   regarding	   privatisation,	   and	   the	   increasing	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economic	   and	   political	   power	   of	   agrifood	   corporations	   combine	   to	   subordinate	  nature	   and	   (both	   farmers’	   and	   workers’)	   labour	   to	   the	   circuit	   of	   capital	  accumulation.	  GM	  crops,	  like	  other	  conservation	  enclosures	  or	  green	  grabs	  (Corson	  and	   MacDonald,	   2012)	   are	   justified	   on	   the	   basis	   of	   responding	   to	   social	   and	  environmental	  pressures,	  but	  in	  fact	  contribute	  to	  the	  subordination	  of	  both	  labour	  and	  nature.	  This	   lends	  support	   to	  arguments	   that	   the	  current	   third	   food	  regime	   is	  one	   that	   is	   conflictual	   and	   characterised	   by	   struggle	   between	   corporate	   interests	  and	  other	  actors,	  but	  that	  the	  balance	  of	  power	  falls	  in	  favour	  of	  corporations.	  	  Ultimately,	  this	  thesis	  has	  laid	  a	  theoretical	  foundation	  for	  the	  argument	  that	  genetic	  enclosures	  undermine	   the	  autonomy	  of	  and	  extract	  value	   from	   farmers,	   rendering	  them	   propertied	   workers	   (Kloppenburg,	   2004),	   while	   simultaneously	   extracting	  increasing	   value	   from	   the	   biophysical	   world	   and	   enabling	   capital	   to	   circulate	  through	  social	  and	  biological	  processes	  (Boyd	  et	  al,	  2010).	  Though	  the	  persistence	  of	  small-­‐scale	  farming	  has	  prevented	  the	  emergence	  of	  an	  industrialised	  wage-­‐based	  model	  of	  production	  in	  farming,	  this	  has	  not	  prevented	  the	  incursion	  of	  industry	  and	  capital	   into	   the	   agricultural	   sector.	   Small-­‐scale	   farmers	   are	   increasingly	  proletarianised	   as	   agriculture	   becomes	   more	   industrialised	   (Lewontin,	   2000).	  Industrialisation	  depends	  not	  upon	  the	  introduction	  of	  the	  wage-­‐model	  into	  farming	  activity	  but	  the	  generation	  of	  dependence	  amongst	  farmers	  upon	  externally-­‐sourced	  and	   industrially-­‐produced	   inputs,	   like	   seeds	   and	   fertilisers.	   Through	   this	   process,	  farmers	  become	  increasingly	  dependent	  upon	  the	  agribusinesses	  that	  produce	  and	  distribute	  those	  inputs.	  The	  stringent	  requirements	  imposed	  by	  seed	  and	  chemical	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companies	  on	  farmers,	  and	  their	  loss	  of	  autonomy	  through	  this	  process,	  mean	  that	  those	  farmers	  are	  increasingly	  alienated	  from	  the	  process	  and	  the	  product	  of	  their	  labour.	   By	   these	  means,	   such	   farmers	  may	   reasonably	   be	   described	   as	   propertied	  workers	  (Kloppenburg,	  2004)	  who	  have	  been	  proletarianised	  (Lewontin,	  2000)	  and	  whose	  labour	  is	  increasingly	  subsumed	  by	  the	  capitalist	  mode	  of	  production.	  	  	  There	  remain	  many	  empirical	  questions	  to	  answer	  to	  strengthen	  this	  argument.	  For	  example,	   in	   Australian	   markets	   where	   GM	   seeds	   are	   available,	   being	   canola	   and	  cotton,	  it	  would	  be	  useful	  to	  investigate	  what	  changes	  have	  taken	  place	  in	  farmers’	  working	  hours;	  any	  changes	  in	  production	  costs	  and	  revenues;	  impacts	  on	  decision-­‐making	   and	   production	   processes;	   exposure	   to	   contamination;	   and	   to	   legal	   and	  financial	   risks.	   These	   indicators	  may	   be	   able	   to	   elucidate	   the	   extent	   to	  which	   GM	  crops	  are	  undermining	  farmers’	  autonomy,	   leading	  to	  a	  greater	  extraction	  of	  value	  from	  farmers’	   labour,	  and	  how	  they	  are	  shifting	  economic	  power	  and	  resources	  to	  the	  capitalist	  class	  embodied	  in	  multinational	  seed	  and	  other	  agrifood	  companies.	  	  	  There	  is	  considerable	  value	  in	  pursuing	  this	  line	  of	  inquiry.	  GM	  crops	  still	  dominate	  global	  news	  headlines	  and	  arguments	  about	  food	  security.	  Just	  a	  few	  weeks	  before	  writing,	  the	  World	  Food	  Prize	  was	  awarded	  to	  scientists	  in	  the	  employ	  of	  Monsanto	  and	  Syngenta	  for	  their	  contributions	  to	  developing	  GM	  technology,	  despite	  the	  fact	  that	  many	  of	   the	  world’s	   leading	   agricultural	   scientists	   agree	   that	  GM	  has	   little	   to	  offer	   in	   a	   sustainable	   agricultural	   future	   (see,	   for	   example,	   IAASTD,	   2008;	  De	  Schutter	   and	   Vanloqueren,	   2011).	   As	   has	   been	   shown	   in	   chapter	   four	   of	   this	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thesis,	   the	   current	   political	   economic	   environment	   in	   which	   research	   and	  development	   is	   dominated	   by	   a	   handful	   of	   seed	   companies,	   is	   not	   conducive	   to	   a	  robust	  debate	  about	  the	  impacts	  of	  GM	  crops.	  Notwithstanding	  the	  challenges	  facing	  independent	   scientists	   conducting	   research	   in	   this	   area,	   a	   number	   of	   recent	  independent	   studies	   showed	   that	   there	   remain	   serious	   questions	   about	   the	  potential	   health	   and	   environmental	   impacts	   of	  GM	   crops,	   and	   their	   value	   from	  an	  agronomic	   perspective.	   This	   suggests	   that	   GM	   crops	   and	   similar	   “green	   grab”	  responses	   to	   the	   ecological	   problem	   may	   well	   be	   accelerating	   the	   biophysical	  contradictions	  (Weis,	  2010)	  of	  capital	  rather	  than	  providing	  long	  term	  solutions.	  	  	  At	   the	   same	   time,	  multinational	   agrifood	   companies	   continue	   to	   consolidate	   their	  power.	  The	  recent	  enactment	  of	   the	   legislation	  popularly	  known	  as	  the	  “Monsanto	  Protection	  Act”	   in	   the	  United	   States	   is	   likely	   to	  mean	   that	   patent-­‐holders	   have	  no	  liability	  for	  the	  release	  of	  unauthorised	  GM	  seeds,	  calling	  into	  question	  the	  value	  of	  any	   GM	   regulation	   and	   undermining	   the	   interests	   of	   non-­‐GM	   farmers.	  Notwithstanding	   the	  enormous	  power	  and	  resources	  at	   the	  disposal	  of	   these	   seed	  companies,	   farmers	   and	   community	   activists	   maintain	   their	   opposition	   to	   what	  many	  see	  as	  the	  dead-­‐end	  solutions	  offered	  by	  GM	  crops.	  In	  May	  2013,	  an	  estimated	  two	  million	  people	  gathered	   in	  436	  cities	  across	  52	  countries	  around	  the	  world	  to	  March	   Against	   Monsanto	   (Associated	   Press,	   2013).	   They	   demand	   a	   wholesale	  transformation	  of	  the	  agrifood	  system,	  driven	  by	  human	  need	  rather	  than	  profit.	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Perhaps	   most	   important	   of	   all	   for	   a	   Marxian	   analysis	   is	   the	   manner	   in	   which	  research	  can	  be	  applied	   to	  bringing	  about	  social	   change.	  The	  recognition	  of	   small-­‐scale	   farmers’	  exploitation	  and	  subordination	  by	  capital	  potentially	  has	   interesting	  political	  implications.	  To	  the	  extent	  that	  small-­‐scale	  farmers	  identify	  themselves	  as	  “contractors”	   or	   as	   propertied	   workers,	   there	   may	   be	   a	   path	   towards	   finding	  common	  cause	  with	  other	  workers.	  The	  recent	  emergence	  of	  the	  powerful	  anti-­‐coal	  seam	   gas	  movement	   represents	   a	   hopeful	   city-­‐country	   alliance.	   Uniting	   rural	   and	  urban	   residents	   against	   the	   power	   of	   global	  mining	   companies,	   this	  movement	   is	  indicative	  of	  some	  transformative	  possibilities.	  A	  better	  understanding	  of	  the	  ways	  in	  which	  farmers	  are	  proletarianised	  through	  the	  proliferation	  of	  GM	  crops	  may	  also	  lay	   the	   basis	   for	   stronger	   alliances	   in	   opposition	   to	   the	   corporate	   control	   of	   the	  agrifood	  system.	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